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through the motion picture long has been considered one of the most 
effective media for group instruction. It is particularly applicable to surgery, 
which coordinates scientific principles with manual skill. Recognizing this, 
Davis & Geck for almost two decades has pioneered the dissemination of 
surgical knowledge through motion pictures, assembling the finest library 
of its kind. Films from the D&G Library are loaned without charge and are 
in constant demand as adjuncts to other instructional media by medical 
schools and hospitals and as program features for professional meetings. 


*Enlargements suitably mounted for framing are being prepared for those who request copies. 


i 
> 5 
> 
‘ 


A UNIQUE’ 


The history of the D&G Film Library is 
one of planned development of an educa- 
tional service to the medical profession. 
The aim has been to provide a continually 
growing list of films covering the widest 
possible range of subjects of specific in- 
terest and instructional value to both 
student and post-graduate groups. 2 

To this end, the D&G Film Library has 
been maintained as a separate unit with 
its own facilities and specially trained 
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LITERATURE, available on request to sur- 
geons, students and hospital staffs, that 
is as comprehensive as it is specific. It 
covers the whole range of suture charac- 
teristics and presents a wealth of experi- 
mental and clinical evidence. 


CONSULTATION. D&G’s teseatch staff 
and field representatives are highly 
trained suture experts. They ate ready at 
all times to extend full coo ion to 
surgeons and institutions 

problems relating to sutures, 


PIONEER RESEARCH by D&G embraces 
every science that bears on sutures... 
chemistry, bacteriology, physiology and 
physics.Included in the D&G program are 
the facilities of one of the best equipped 
research laboratories in the world. 


ONE OF A SERIES ON D&G SERVICES 
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personnel. Selection of subjects and dis- 
tribution policies are administered by an 
advisory group of leaders in the field of 
medical education. 

Today, through the collaboration of 
eminent surgical authorities, the D&G 
Surgical Film Library comprises more 
than 130 subjects, many of them in color, 
demonstrating fundamental principles of 
surgery, pathology and anatomy as well 
as many specific operative procedures. 


“EDUCATIONAL SERVICE 


The new fourteenth edition of the film 
catalog gives a complete listing of sub- 
jects available. It will be sent on request 


The films are loaned without charge to 
medical schools, hospitals and accredited 
professional organizations. The catalog 
and full information on how the films 
may be obtained will be sent upon request. 


ims 
400 to 500 reels of fi 
meet booking schedules 


Shipments of fro 


are made per wee The Library serves audiences totalling more than 25,000 persons per month 


IMPROVED SUTURE STANDARDS. 
Through creating ever higher criteria 
by which suture quality and behavior 
are judged, D&G—as the largest pro- 
ducer in its field—contributes to im- 
provements in all suture manufacture. 


DAVIS & GECK, INC. 
87 WILLOUGHBY STREET 
BROOKLYN 1, NEW YORK 


SUTURES FOR EVERY PURPOSE. The 
D&G line comprises more than 800 dif- 
ferent sutures, from which the surgeon 
may select any suture or suture needle 
combination of known standard for any 
situation that may be encountered. 


TO THE SURGICAL PROFESSION 
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Highlighting the Factors Essential to Proper Suture Behavior 


The Importance of Right Balance 
of Qualities in Sutures 


Sutures should be correct in every factor that influences behavior. No 
single feature or point of merit can accomplish this. It demands a 
combination of various qualities with the right balance of each to assure 
predictable results in the specific situations in which the sutures are 


to be used. 


As surgery advances, suture requirements become increasingly complex. 
New methods and technics need new types and varieties of sutures, but 
the basic requirements of suture dependability do not change. That is a 
matter of careful control over every phase of production. 


Therefore, in the development of every new product, as well as in the 
production of every established product, the first concern of the suture 
manufacturer should be to achieve the proper relation of vital character- 
istics. The special feature of each type of suture should be developed 
to the highest degree, but always with due regard to the other qualities 
essential to correct function. Thus only may the suture manufacturer 


render the fullest measure of service to the surgeon. 


? 
: 
= 
= 
— 
j 
Ged 


AMERICAN JOURNAL OF SuRGERY ‘ OcToBER 1944 


IN CHRONIC BRONCHITIC DISEASE 
The Safer lodine Expectorant 


Iodine has been employed for many 
decades for its dependable expectorant 
and mucus-liquefying influence in 
chronic bronchitis, bronchiectasis, lung 
abscess, and pulmonary fungus infes- 
tations. A drawback to its use has been 
the development of iodine sensitivity 
and intoxication, necessitating immedi- 
ate discontinuation of therapy. 


it may be given in adequate dosage, 
over prolonged periods, without fear 
of intoxication. 


Amend’s Solution is a stable, aque- 
ous preparation, containing no alcohol 
or potassium iodide. Within the intes- 
tinal tract, its organic molecule releases 
iodine slowly and at a sustained rate, 
preventing sharp fluctuations in blood 


iodine levels which are considered the 


Amend’'s Solution, a safer iodine 
cause of intoxication. 


‘preparation, makes such withdrawal 
unnecessary since it rarely if ever leads 
to reactions. Containing iodine (1.21%) 
in organic combination with a protein, 


155 East 44th Street 


New York "7, N. Y. 
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ANALGESIC 


SPASMOLYTIC 


SEDATIVE 


| 
For Oral and Intramuscular 


H2 


HE analgesic effect ap- 
pears to be between that 
of morphine and codeine, 
and it persists for from three 
to six hours. 


ethyl 1-methyl-4-phenyl- 
piperidine - 4 - carboxyl- 
ate hydrochloride 


Demerol hydrochloride 


Demerol has many indications in medicine, surgery and obstetrics, 


Before prescribing, physicians should read carefully the booklet 


on Demerol hydrochloride (sent free on request). Prescriptions are 


subject to the regulations of the Federal Bureau of Narcotics. 


Supplied for oral use, tablets of 50 mg.; for injection, ampuls of 
2 CC. (100 mg.). 


Trademark Reg. U. S. Pat. Off. & Canada 


HYDROCHLORIDE 


Brand of MEPERIDINE HYDROCHLORIDE 
(Isonipecaine) 


Pharmacevticals of merit for the physicion « NEW YORK 13, N.Y... WINDSOR, ONT. 


| 
Lo 
WEEE. 
: 


AMERICAN JOURNAL OF SuRGERY ‘ OcTOBER 1944 


The American Journal Surgery, 
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General Information 


HE AMERICAN JOURNAL OF SURGERY 

does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 


- for excess illustrations and elaborate tables. 


Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF suRGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puaneur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL OF SuR- 
Gery, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery, Inc. 


49 WEST 45TH STREET: NEW YORK 19 
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Roche now makes available to the 
medical profession Larocal Wafers 
‘Roche’ with Vitamins C and D. These 
exceptionally pleasant-tasting wafers 
contain calcium arabonate which 
is promptly absorbed, non-irritating, 
and well-tolerated by the digestive 
tract; in addition, Larocal Wafers 
supply generous quantities of vita- 
mins C and D. 


INDICATIONS: During the period of 
growth, for proper tooth, bone and 
tissue development; to meet the 
highly increased calcium demands 
during pregnancy and lactation; as 
an adjunct to vitamin D therapy in 
the treatment of rickets; to supple- 
ment parenteral therapy in other 
calcium deficiencies. Supplied in 
boxes of 30 and 100 wafers. 


HOFFMANN-LA ROCHE, INC. 
ROCHE PARK + NUTLEY 10+ N. J. 
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Correct surfacing promotes trustworthy absorption 


BLACK LIGHT now helps Baver & Black 
Suture technicians to analyze and select 
raw catgut for chromicizing. The color 
emitted by raw gut under ultraviolet light 
indicates its behavior in the chromicizing 
bath so that processing can be altered to 
compensate for variations in the raw ma- 
terial. This is the most recent achievement 
in our constant research toward even more 


reliable absorption in Curity Catgut Sutures. 


A product of 


| & BLACK 


Division of the Kendall Company, Chicago 16 


..TO ESTABLISH A FINE BALANCE 
OF NECESSARY CHARACTERISTICS 


Many factors have their effect on catgut 
absorption. 

Even the surfacing of the strand, as extraneous 
as it may seem, has a direct and important bear- 
ing on the rate of absorption. 

A poorly integrated strand (like A above) al- 
lows enzymes to infiltrate between the plies... 
results in rapid loss of holding power. 

Rough, “‘whiskery” surfaces (like B) usually 
cause further disruption of the suture during knot 
tying, with consequent acceleration of the absorp- 
tion process. 

The Curity strand (C above) has a clean, smooth, 
firmly integrated surface which minimizes trauma 
and prevents premature enzymatic digestion... 
as well as a surface which holds knots firmly. - 

Uniformity and predictability of absorption 
have long been the subject of continuing research 
at Bauer & Black. Each successive improvement in 
Curity Catgut Sutures has contributed its share 
to the increasing reliability of Curity absorption 
rates. 


SUTURES 
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A new syringe, for instance that backflows unexpectedl 
not only upsets both patient and doctor, but i 
that not be tolerated. 


and friction. syringe passes a severe 
with revolving. the full of the scale. 


PRODUCTS 
for the Pofesion 


BECTON, DICKINSON & Co., RUTHERFORD, N. J. 


4 
- Patient confidence is a lot of little things . . . a timely word, 
an encouraging smile, a competent manner on the part of | 
ynfidence epends on little things, too 
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Tn vitamin ceseacch we are continually 
studying nutritional factors of unknown composition, the absence of 
which cause deficiency diseases. We’re looking for more information 
on the vitamin B complex, we’re seeking more facts relating to the 
fat soluble vitamins A, D and E; we’re searching out new dietary 
factors of clinical importance ...we’re looking for new sources, 
syntheses, and symptoms. 

Vitamin research by Parke-Davis has contributed much to the 
development of this field, from the days of our original standard- 


ization work back in 1916 down to the recent isolation of vitamin B.. 


PARKE, DAVIS & COMPANY G& DETROIT 32, MICHIGAN 
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Best known of all hormones and: 


isolated in pure form, ADREN. LIN finds its greatest 


usefulness, not in relieving endocrine deficiencies, _ 


ut as an effective vasoconstrictor, circulatory 
: 
stimulant, and hemostatic. In the control of super- 


| ficial hemorrhage, the shrinking of swollen and 
& __ inflamed nasal mucosa, the relief of asthmatic 


| 
paroxysiis, and as a resuscitant in shock and an- 


renalin’ 


(Epinephrine) 
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TAJ MAHAL...a monument erected 

ba in 1649 by an Indian potentate in 
memory of his favorite wife... 

a has long been regarded as an out- 
standing example of Mohammedan 
art. Rising from a marble platform 

on the banks of the Jumna River at 

Agra, India, it is profusely deco- 

rated with mosaics and texts from 

the Koran! 


TAJ MAHAL . . . final resting place of a lovely woman of India . . . is considered by experts to 
be the world’s perfect mausoleum. Its delicacy of line, its elaborate decorations . . . make it 
a thing of beauty and a joy forever. In the highly specialized field of surgical instruments, 
SKLAR products are universally recognized as being as nearly perfect as technical skill can 
make them. For over half a century the J. Sklar Manufacturing Company has consistently 
maintained the highest standards of quality both in materials and workmanship. And this 
policy, combined with a first hand knowledge of surgical trends and surgeons’ requirements, 
| is the surgeon’s assurance of instruments that are sturdy, durable, dependable—ready to 
; do a good job . . . Sold only through accredited surgical instrument distributors. 


‘STILLE-LISTON'S PATTERN, MULTIPLE-ACTION BONE-CUTTING 
FORCEPS, LENGTH 10h", STRAIGHT JAWS, STAINLESS. STEEL, 


Wi 
go 
— 
Pike 
« 
Cy Ry 
LONG ISLAND CITY.N. Y. 
A Catalog of Sklar Stainless Steel Instruments will be provided on request. 3 
= 
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21-09 Borden Ave. 
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their confidence in instruments bearing the Kny-Scheerer 
trademark. By long experience they have come. to regard 
this hallmark to be as indicative of superior quality as 
“STERLING” on silver. This symbol proclaims the integrity 
of the manufacturer .. . it identifies instruments of cor- 
rect technical design. micrometric accuracy and functional 


dependability. 


Kny-Scheerer instruments are built up to a quality... not 
down to a price. Carefully selected metals and advanced 
production methods contribute to long periods of instru- 
ment life and satisfactory performance . . . equal in every 
respect to the finest instruments formerly imported. Today 
—as in years past—surgeons demand the unexcelled qualities 
K-S instruments afford. 


_ Available through responsible dealers everywhere 


KNY-SCHEERER CORPORATION 
Long Island City 1, N. Y. 


Through the years, discriminating surgeons have justified 


4 
1, Md 


AMERICAN JOURNAL 


SUTURES - 


A study of 3000 abdominal wounds 
revealed: 


“With all other factors remaining 
constant, the adoption of the silk su- 
tures had, in the work of all surgeons 
who used them, invariably resulted 
in a very decided reduction in the 
incident of faulty union.’’* 


Surgical Errors and Safeguards” 
. .. Max Thorek, M.D. 


Also Makers of CHAMPION NYLON 
CHAMPION SURGICAL LINEN 


or SurGcery OcToser 1944 


CHAMPION SURGEONS’ 


SILK 


These excellent results were obtained 
by the use of silk before the perfection 
of Serum-Proof Silk. This non-capillary 
suture holds still greater promise of low 
incidence of wound infection, as testified 
by the growing demand for Champion- 
Pare Serum-Proof Sutures. Write for free 
operating lengths, stating the operation 
you have in mind. 


. 
11 
4 


AMERICAN JOURNAL OF SuRGERY ‘ OcToBER 1944 


In ELECTROSURGERY, ease of control is paramount. The Birtcher- 
built Electro Surgical Unit affords complete control of both cutting 
and hemostasis, separately or blended together through Tip Toe 
Control. 


Blended Current 
Control 
Control 


The Birtcher-built Surgical Unit is unexcelled in pro- FREE BOOKLET _ 


static resection, brain surgery, breast amputation and : 

. treatise on technic, construction, 

malignancy. Power controls are in graded steps, assur- and method of operation. Send 


for your copy. Write 


ing accurate repetition of a technic. Hundreds of Units 
now giving trouble-free wartime service in leading 


hospitals and clinics. Favorable pre-war price. 


The BIRTCHER Corforation 


5087 HUNTINGTON DRIVE e. LOS ANGELES 32, CALIFORNIA 


igen 
Dept. N. 
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‘Skin closure. following 
removal of Benign Neopia 


After excision of the new growth, 


LOO - 


Not only in more elaborate surgical procedures, but in the extensive 
field of every-day surgery—in which, by necessity, preparations and 
equipment are less elaborate, and well-trained assistants seldom imme- 
diately at hand — the Singer Surgical Stitching Instrument proves a 
real boon to the busy physician. 
This complete, all-purpose suturing device frees the operator from 
“hand-to-hand” dependence on surgical assistants, enhances his defft- 
ness and precision, and extends the varieties of stitches available for 
his discriminating choice. 
Suturing proceeds with greater speed—effecting firm reapposition 
of related structures with less local trauma. 
The many leading surgeons who have adopted this modern suturing 
technique testify to its wide versatility, and its very real helpfulness. 


The coupon is for your convenience in requesting descriptive brochure. 


1944 by Singer Manufacturing to All Kererved tor AD 


Singer Sewing Machine Company 

Surgical Stitching Instrument Division A-10 
149 Broadway, New York 6 MY, 

Without obligation, send copy of illustrated brochat®, 


The spool (under the operators thumb 
band, ond the strand severed : 
ee 
7 
: 
wk 
SURGICAL STITCHING INSTRUMENT 
City. 
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IN WOMEN, in whom breast feeding is un- 
desirable or contraindicated, the early ad- 
ministration of Diethylstilbestrol provides 
an effective means of preventing the devel- 
opment and minimizing the intensity of 
breast pain. This simple procedure elimi- 
nates the use of breast binders, ice bags, re- 
striction of foods and use of saline catharsis. 
In large numbers of women the medica- 
tion may consist of administration of 10 
milligrams Diethylstilbestrol orally on the 
day of delivery or first day postpartum, and 
5 milligrams at 24-hour intervals thereafter, 
for two or more days. Patients are not 
nauseated by Diethylstilbestrol thus admin- 
istered, nor is there any vomiting or any 
other evidence of drug hypersensitivity. 
Most physicians who have discovered the 
value of this hormonal treatment of en- 
gorged breasts find it most satisfactory. 
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Diethylstilbestrol Squibb is available in 
5-mg. tablets which are particularly useful 
for the treatment of this condition. The 
synthetic estrogen is available in a variety 
of other dosage forms for oral, intravaginal, 
or parenteral administration. Not the least 
among the advantages of Diethylstilbestrol 
is its low cost. 

Given in doses of 0.5 mg. or less, it has 
made the cost of estrogen therapy relatively 
inexpensive to women of middle age whose 
distressing symptoms of the menopause re- 
quire this form of alleviation. 

The Squibb Laboratories also supply natu- 
ral estrogens in the form of Amniotin—an 
extract of pregnant mares’ urine. It, too, is 
available in a variety of dosage forms, for 
oral, intravaginal and parenteral use. 


For literature address the Professional Service 
Dept., 745 Fifth Avenue, New York 22, N. Y. 
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_ In hospitals of the armed forces and 
by virtue of nearly 150 foreign-body operations 


performed in leading civilian hospitals* during the 

tographs, describing last two years, the Berman Metal Locator (now 

the Berman Metal Lo- _ available to civilian hospitals) has been found to 

pare oye and deliv- be “as indispensable as x-ray.” The Locator is used 

both pre-operatively and at the operating table 

serving to reorient the foreign body accurately 

*Performed with aid of during the progress of the operation regardless of 

iene Frit ae any shifting or movement within the tissue. The 

Waugh Laboratories. Locator now available with SOUND in addition to 
indicating dial. 


Clinical experience with the Locator has shown: 
1s Failure is practically unknown. 2. Removal 
time reduced in most cases to a matter of minutes. 
3. Trauma greatly minimized. 


Indispensable as x=ray 


Described in Journal of A.M.A., Jan. 9, 1943, vol. 121, pp. 123-125; 
Amer. Journal of Surgery, Sept. 1944, vol. LXV, no. 3, pp. 373-380; 
Archives of Ophthalmology, Mar. 1944, vol. 31, pp. 207-210. 


METAL LOCATOR 


WAUGH LABORATORIES, 420 LEXINGTON AVE., NEW YORK 17, N. Y. 
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White's Sulfathiazole Gum is 

available in packages of 24 
sanitaped tablets, in slip-sico.e 
prescription boxes. On Pre- 

scription only. Ethically pro- 

moted—not advertised to fie 
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3 70 SALIVARY 
70 mg- percent 
full hour 
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“Certainly the place . . . to attack the metabolism of bacterial growth . . . is in 
the locality where that growth occurs.” 


Chewing even one pleasantly-flavored tablet: 


] produces a high salivary concentration of locally active sulfathiazole averaging 
70 mg. per cent... 


9 that is maintained in prolonged contact with oropharyngeal areas reached too 
transiently by other measures of topical chemotherapy (troches and lozenges, 

powders for insufflation, solutions and suspensions for gargles and irrigation) 
for optimal antisepsis. .. 


- yet relatively negligible amounts of the drug are ingested and consequently 
blood levels for the most part are too low to be quantitatively measurable. 


INDICATED in local treatment of tonsillitis; pharyngitis; infectious gingivitis and 
stomatitis; peritonsillitis, etc.—and, according to preliminary investigation, Vin- 
cent’s disease. 


DOSAGE: one or two tablets chewed for % to 1 hour at intervals of 1 to 4 hours 
depending on severity of condition. 


*A PRODUCT OF WHITE LABORATORIES, INC. 


Pharmaceutical Manufacturers 
NEWARK 7, N. J. 


+Fenton, Ralph A.: “Local Use of Sulfathiazole in Otolaryngologic Practice”, Arch. Otolaryng., 37:491, 1943. 
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FOR MEN IN COMBAT 
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To save the lives of men in 
combat through sustaining their 
mental efficiency by overcom- 
ing the symptoms of fatigue, 
BENZEDRINE SULFATE TABLETS 
are available for issue in the 
Armed Forces. 


The tablets are issued for combat 
use under strict medical su- 
pervision, and only on those 
occasions when intense or 


prolonged operations, without 
opportunity for normal rest, 
are anticipated. 
Although this is, of course, a 
tactical rather than a therapeutic 
use of Benzedrine Sulfate, the 
physician will, we believe, be 
interested to know that this 
familiar, clinically established 
drug has such a unique military 
application. 


BEN ZEDRINE 
SULFATE TABLETS 


Racemic amphetamine sulfate 


SMITH, KLINE & FRENCH LABORATORIES — PHILADELPHIA, PA, 
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Brand of Cetylpyridinium Chloride 


The value of an antiseptic is de- 
termined by its ability to destroy 
bacteria effectively, yet leave the 
tissues unharmed. 


Ceepryn—new non-mercurial ger- 
micide—employed in 18,000 surgi- 
cal cases over a three-year period, 
has demonstrated effectiveness... “no 
postoperative infections” . .. with 
erance...‘‘no instance of irritation.” * 

Described as “‘the closest approach to 
the ideal cutaneous disinfectant that we 


have been able to find’’.. . “Ceepryn 
seems to be of particular value be- 


THE WM. S. MERRELL COMPANY 


TESTED 18,000 SURGICAL CASES* 


cause of its combination of high 
germicidal activity and detergence.’’* 


CEEPRYN 


The Surgeon's Antiseptic 
POTENT ¢ DETERGENT + NEGLIGIBLE TOXICITY 


Ceepryn is available as: 
Ceepryn Concentrated Solution 10.56%—for 
preparing solutions and tinctures of any desired 
strength—180 cc., gallons. 
Ceepryn Tincture 1:200 (Tinted)—4 oz., pints, 
gallons. 
Ceepryn Tincture 1:500 (Tinted and Untinted) 
—4 oz., pints, gallons. 
Ceepryn Aqueous Solution 1:1000—pints, 
gallons. 

Write for literature and reprint 


*Kramer, G. B., and Sedwitz, S. H.: Ceepryn: clinical and bacteri- 
ological studies, Am. J. Surg. 63:240-245 (Feb.) 1944 


Trademark “‘Ceepryn” 
Reg. U.S. Pat. Off. 


CINCINNATI, U.S.A. 
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PENICILLIN pst 


Soot 


(5000 Oxford 
Units per cc.) inject 20 
cc. of physiologic salt 
_ solution into the viel in 
usual aseptic pro- 
cedure. 


vial), and withdraw 

the amount of penicil- 

in solution required 
for the injection. 
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Store vial with remain- 
der of solution in re- 
frigerator. Solution is 
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For administration in the physi- 
cian’s office or in the patient’s 
home, Penicillin-C.S.C. will be 
available in a convenient combina- 
tion package, as soon as the drug 
is released for unrestricted use in 
civilian practice. This combination 
package provides two rubber-stop- 
pered, serum-type vials. One vial 
contains enough physiologic salt 
solution to permit the withdrawal 
of 20 cubic centimeters. The other 
vial contains 100,000 Oxford Units 
of penicillin sodium or penicillin 
calcium* respectively. 

The physiologic salt solution is 
sterile and free from fever-produc- 
ing pyrogens. Penicillin-C.S.C.— 
whether the sodium salt or the cal- 
cium salt—is bacteriologically and 
biologically assayed to be of stated 
potency, sterile, and free from all 
toxic substances, including pyro- 
gens, as attested by the control 
number on the package. 
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When 20 cc. of the physiologic 
salt solution is withdrawn from its 
vial, and injected into the pen- 
icillin-containing vial under the 
usual aseptic precautions, the re- 
sultant solution presents a concen- 
tration of 5000 Oxford Units per 
cubic centimeter. The solution is 
then ready for injection, does not 
require resterilization. 

After the desired amount of the 
solution for the first injection has 
been withdrawn, the vial contain- 
ing the remainder of the solution 
should be stored in the refrigerator. 
It is ready for the next injection— 
the desired amount then merely 
has to be withdrawn under proper 
sterile technic. 

When released for unrestricted 
marketing, Penicillin-C.S.C. will 
be stocked throughout the United 
States by a large number of selected 
wholesalers. Any pharmacist thus 
will be able to fill professional or- 
ders promptly. 


PHARMACEUTICAL DIVISION 


(COMMERCIAL SOLVENTS 


17 East 42nd Street Corporation New York 17, N.Y. 


*Penicillin calcium, equal to penicillin 
sodium in therapeutic efficacy and non- 
toxicity, in recent investigations has 
been shown to be less hygroscopic than 
the sodium salt, and somewhat more 
stable. Both forms of the drug should 
be stored in the refrigerator, at a tem- 
perature not over 50° F. (10° C.). 
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TANTALUM 


... avatlalle lo Ciuttian Surgeons 


e@ Tantalum, widely used in war surgery, is 
now available in limited supply for civilian use. 
Present experimental and clinical evidence in- 
dicates that tantalum has qualities superior to 
silver, steel and alloys as a metallic substance 
for non-absorbable sutures and other surgical 
use. Investigators report it to be inert, non- 
corrosive and non-electroactive. It produces 
minimal tissue reaction. It has high tensile 
strength, exceptional malleability, and is im- 
permeable. Tantalum is supplied in the five 
forms illustrated. 


Order from your surgical 
supply dealer. 


@ Sutures, sizes 6-0, 5-0, 4-0, swaged to stain- 
less steel eyeless Atraloc needles. Ethicon Tan- 
talum Sutures are used and tied in same man- 
ner as other non-absorbable sutures. 

e Wire, suturing material on spools, sizes 6-0 
to 4. 

@ Ribbon, for making hemostasis clips. 

@ Foil, used as a sleeve to prevent adhesions. 
@ Sheet, used for cranioplasty and reconstruc- 
tive or plastic repair work. 


Illustrated descriptive literature on request 


Ethicon Suture Laboratories, 
Division of Johnson & John- 
son, New Brunswick, N. J. 


Elhicon Surgical 


Black Braided Silk, U.S.P. Non-Capillary. Specially se- 
lected for surgery, it meets the highest civilian, Army and 
Navy standards. Sizes 6-0 to 5; 25-yd. spools. 
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To Restore Nitrogen Balance 


For use where dietary protein intake is insufficient to maintain adequate 
nitrogen balance, Parenamine (Amino Acids Stearns) rapidly 
is earning professional favor. 
Parenterally or orally administered, this therapeutic agent is of value in hypopro- 


teinemic states, in checking weight loss in wasting diseases, in shortening 
convalescence after surgery, in speeding the healing of burns and wounds. 


Parenamine 


Amino Acids Stearns 


Available for parenteral and oral administration as a 15% solution in 


100 cc. rubber-capped vials. Details of therapy available on request. 
Trade Mark Parenamine Reg. U. S. Pat. Office 


DETROIT 31, MICHIGAN 


NEW YORK KANSAS CITY SAN FRANCISCO WINDSOR, ONTARIO SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 
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“It (Pentothal Sodium) was especially valuable 
because climatic conditions prevented the satisfactory 
use of ether. At this station every medical officer has ad- 

ministered it. The drug is readily available, is easily mixed, 
is nonexplosive and noninflammable. It is practical for use 
afloat and ashore. The drug is rapidly metabolized. Sul- 
fonamide drugs may be used concomitantly. Skin sloughs 
or thromboses are uncommon with the use of the 
5 percent solution. It is pertinent to observe 
that the patients treated at this hospital were 
generally of the lower age group.” 


John M. Schmoele, Capt. (MC) U.S.N.R. 
Harry R. Huston, Commander (MC) U.S.N.R. 
Eugene P. Qwen, Commander (MC) U.S.N.R. 
Jerome I. Simon, Lieut. Comm. (MC) U.S.N.R. 
Donald F. Coburn, Lieut. (MC) U.S.N.R. 
Clarence E. Gillespie, Lieut. (MC) U.S.N.R. 
Elmer Ridgeway, Jr., Lieut. (MC) U.S.N.R. 


The Surgical Management of War Wounds 
at U. S. Naval Base Hospital 


U.S. Naval Med. Bull., 41:1525, Nov., 1943 
The opinions and views set forth in this article are those 


of the writers and are not to be considered as reflecting 
the policies of the Navy Department. 


REG. U.S. PAT. OFF. 


Descriptive literature 
will be sent upon request. 
Address inquiries to 
ABBOTT LABORATORIES 
North Chicago, Illinois 
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The commonest complaint 
in medicine ........ 


“Headache is probably the most common complaint 
in medicine” according to Simons and Wolff.’ 

Prompt and effective relief of the innumerable 
nonorganic types is depéndably achieved with “Tab- 
loid’ ‘Empirin’ Compound through the synergistic 
analgesic action of acetophenetidin and acetylsalic- 
ylic acid. A small quantity of caffeine is included 
for its antidepressant effect. Purity of ingredients and 
careful compounding insure the rapid, dependable 
effect that makes ‘Tabloid’ ‘Empirin’ Compound the 


analgesic of choice. Saunders Co., p 440-44, 1948 


BURROUGHS WELLCOME & CO. (U.S.A.) INC. 
9-11 East 41st Street, New York 17, N.Y. 


‘Tabloid’ and ‘Empirin’ are Registered Trademarks 


BOTTLES OF 100 AND 500 
Also ‘Tabloid’ ‘Empirin’ Compound with 
Codeine Phosphate, gr. 24, gr. !4 and gr. %. 
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SNUG-FITTING.. 


e@ On areas with circumferential var- 
iation, such as the hand, arm or leg, 
Elastikon*, the adhesive elastic band- 
age, provides a supporting dressing 
which “gives” with muscular move- 
ments, yet is retained in position by 
its adhesive surface. 


Elastikon is recommended for band- 


aging varicose veins or ulcers, sprains, 


ELASTIKON Adhesive Bandage 


*Trade mark of product made exclusively by Johnson & Johnson 


strains, rib fractures, certain muscu- . 
lar or ligamentous involvements, and 

for the compression treatment of 

burns. 


2”, 3” and 4” widths. 
ORDER FROM YOUR DEALER 


‘NEW BRUNSWICK, 3.! CHICAGO, 
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PENICILLIN 


HE chemotherapy of bacterial infec- 

tions, which had been little more than 

an ideal until 1935, became a reality 
with the advent of prontosil. During the 
rapid development of sulfonamide treat- 
ment which followed, other organisms than 
Streptococcus pyogenes were found to be 
susceptible, and it seemed likely at one 
time that with the advent of new drugs of 
this type all bacterial infections could be 
brought under control. This hope has been 
disappointed, but another great therapeutic 
discovery has been made, which provides 
a remedy for some of the infections in 
which sulfonamides fail. That it will do 
certain things that sulfonamides will not 
is only part of its claim to our interest; it is 
a substance with hitherto unheard-of 
properties. It combines enormous anti- 
septic power with such a degree of freedom 
from toxicity to the mammalian body that 
one thousand times the concentration 
necessary for therapeutic action can be 
produced in the blood without ill effect. 
Such a combination of deadliness to bac- 
teria with harmlessness to the body is more 
than the most sanguine chemotherapist can 
have pictured as possible before the proper- 
ties of penicillin became known. Treatment 
with it is governed not by the fear of over- 
dosage, but only by anxiety to employ so 


precious a remedy with the utmost possible 
economy. 

Penicillin is now being produced on a 
considerable and rapidly increasing scale, 
in both England and the United States, by 
extraction from mass cultures of Penicil- 
lium notatum. No other method of pro- 
duction is yet known, although synthesis 
is an eventual possibility. In England not 
only the original employment of penicillin 
as a therapeutic agent but much of the 
subsequent study on which our present 
knowledge is based has been due to the 
enterprise of Dr. H. W. Florey and his 
colleagues. 

Penicillin is an unstable acid, and the 
preparations used in therapeutics are its 
salts. The sodium salt employed for 
systemic treatment is hygroscopic and 
somewhat less stable than the more easily 
handled calcium salt, which is used mainly 
for local application. Potency is expressed 
in Florey (Oxford) units, an arbitrary 
amount determined by comparison with a 
standard preparation. Pure penicillin would 
have a potency of at least 1,000 units per 
mg. that in present use is far from pure, 
owing to the serious loss of active substance 
which further purification entails. Material 
with a potency of 100 units or less per mg. 
is quite satisfactory for clinical use. It has 
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been shown experimentally that untoward 
effects such as pain on intramuscular 
injection and fever or thrombophlebitis 
following intravenous administration are 
caused mainly by products of low potency. 
These effects are thus due to impurities 
rather than to penicillin itself. 

In the presence of penicillin, even in 
very low concentration, certain species of 
bacteria not only cannot multiply but 
slowly die. Whether this effect is bacterici- 
dal or purely bacteriostatic is not clear; the 
distinction is not easily made and the 
mechanism of the effect is still unknown. 
More important, from a practical stand- 
point, is the fact that this effect is exerted 
in serum, blood, or even pus, as well as in 
a simple medium such as broth. Within 
wide limits it is also independent of the 
number of bacteria present. Yet even very 
high concentrations are without effect on 
the activity of leucocytes. Both by this 
form of study and by several others 
penicillin has been shown to have almost 
no local tissue toxicity. These facts explain 
the superiority of penicillin over sul- 
fonamides for direct application to wounds. 
Concentrated sulfonamides are by no 
means altogether non-toxic, they are far 
from indifferent to bacterial numbers, 
acting best when only few are present, and 
they are inhibited by the breakdown 
products in pus. Penicillin overcomes all 
these difficulties, and the consequent differ- 
ence in effect is fully equal to expectation. 

It is essential to understand that penicil- 
lin exerts this action only on certain species 
of bacteria. It is indeed the most highly 
selective antiseptic known, and for years 
was used by Professor Fleming of St. 
Mary’s Hospital, London, as an agent in 
selective culture media, which prevented 
the growth of some bacteria and _ per- 
mitted that of others. Most of the sus- 
ceptible species are gram-positive; they 
include the three main pyogenic cocci 
(Staphylococcus, Pneumococcus and Strep- 
tococcus pyogenes), the gas gangrene 
group, anthracis, and diphtheria. 

Penicillin can be used therapeutically 
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in two ways: It can be applied locally, or 
administered by parenteral injection so 
that it circulates in the blood and reaches 
every part of the body. The former method 
is economical but often difficult and some- 
times inapplicable; the latter is sure in its 
effect but costly, requiring as a rule at 
least fifty times the amount needed for 
local treatment. Penicillin is absorbed from 
the alimentary tract, but cannot be given 
by this route because much of it is destroyed 
by acid in the stomach or by bacteria 
during rectal infusion. It must, therefore, 
be injected either intramuscularly or intra- 
venously, the daily dose for an adult being 
about 120,000 units. This may have to be 
continued for seven days or even longer. 
A sudden and dramatic improvement is 
rarely seen, and sustained treatment, 
arduous for those in charge and disagree- 
able for the patient, is the price of success. 

Extensive and deep-seated infections 
inaccessible by local applications require 
systemic treatment; these include osteo- 
myelitis, severe cellulitis and gas gangrene. 
It has recently been shown in battle 
casualties from Sicily that potentially 
infected compound fractures can be closed 
with the aid of penicillin. Observations 
made in both the American and British 
armies have shown that cases of gonorrhea 
can be cured by a total dose of little more 
than 100,000 units given in a space of 
about twenty-four hours. 

The local application of penicillin takes 
many forms, some calling for ingenuity 
which is well rewarded by the remarkable 
effects to be obtained at little cost. Appli- 
cation to burns and other superficial and 
accessible wounds is secured by a cream or 
powder, the only satisfactory diluent known 
for the latter being sulfanilamide. Similar 
applications are highly successful in the 
treatment of skin infections such as 
impetigo and sycosis barbae. The treat- 
ment of deeper wounds demands arrange- 
ments whereby a preparation can be 
enabled to penetrate them completely and 
persist there. A radical change in surgical 
technic is often necessary to secure this. 
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Thus an abscess cavity or other infected 
area which would normally be laid widely 
open and drained freely may either not be 
incised at all but treated by aspirations 
and injection of penicillin solution, or if 
incised, it may be sutured again and closed, 
except for a small aperture containing a 
tube through which the solution is intro- 
duced at intervals. 

Common causes of failure are such 
morbid anatomical conditions that prevent 
the solution either from reaching all parts 
of the lesion or from persisting there, the 
presence of bacteria which are resistant to 
penicillin or actually destroy it, and ante- 
cedent fibrosis mechanically preventing 
closure and healing. 

A special example of local treatment is 
the intrathecal injection of penicillin solu- 
tion for the treatment of meningitis. This 
has been highly successful in a few cases, 
and is imperative for treating this con- 
dition, since penicillin, unlike the sul- 
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fonamides, does not pass freely from the 
blood into the cerebrospinal fluid. 

Looking further into the future, it may 
be asked what prospects there are of 
extending the scope of this treatment. The 
full possibilities of penicillin itself have not 
yet been explored, even in infection by 
bacteria known to be susceptible. Extensive 
research is being conducted in its effect in 
gas gangrene, syphilis, diphtheria and 
anthrax. But is there any possibility that 
substances related to penicillin will be 
found which attack bacteria on which 
penicillin has little or no action? When the 
structure of penicillin becomes known it 
may be possible so to vary it that a wider 
range of activity is secured. One thing 
quite certain is that penicillin differs 
fundamentally from other antibacterial 
agents. Its discovery is an achievement of 
the first magnitude, of which the ultimate 
consequences cannot yet be foreseen. 

LAWRENCE P. GARROD, M.D. 


FREDERICK C. HOLDEN 


C. Holden, long a member of our 

Editorial Board, suddenly died at 
his summer home in Maine. In his passing 
this Journal lost a valuable staff member, 
and the editor a friend for over thirty- 
five years. 

Dr. Holden had personality plus. He 
was a master organizer; he was an excellent 
teacher and took great interest in and 
developed the talents of many young men. 

His honors were many. It would serve 
no useful purpose to recount them in 
detail. The high-spots cover: President of 
the Medical Society of the County of 
Kings; Associate Professor of Obstetrics 
and Gynecology, Long Island College of 


‘er Sunday, August 27th, Frederick 


Medicine; Director of Gynecology and 
Obstetrics, Greenpoint Hospital; Professor 
of Obstetrics and Gynecology, Medical 
School, New York University; Director 
of Obstetrics and Gynecology, Bellevue 
Hospital; President of the Brooklyn Gyne- 
cological Society; President of The Ameri- 
can Gynecological Society; Director of 
Gynecology at the Margaret Hague Mater- 
nity Hospital, and Director of Obstetrics 
and Gynecology at the French Hospital, 
New York. 

We will miss him, and the readers of this 
Journal will miss his behind-the-scenes 
influence. 
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Articles 


DELAYED RUPTURE OF THE SPLEEN* 
CASE REPORT 


Hucu A. Bamey, M.D. 
_ Associate Chief Surgeon, Charleston General Hospital 


AND 


SAMUEL L. SCHREIBER, M.D. 
Surgical Resident, Charleston General Hospital 


CHARLESTON, WEST VIRGINIA 


UPTURE of the normal spleen has 
greatly increased in frequency and 
is not considered the rarity it was 

formerly thought to be. The literature 
has recorded consistent increases,”* ex- 
plaining the reason for this as being due 
to greater industrial activity and greater 
use of the automobile. 

Wright and Prigot”’ in 1939, in reviewing 
the cases at the Harlem Hospital in New 
York, reported that of 20,000 casualty 
patients admitted to the traumatic service, 
one in every 666 accidents had a rupture 
of the spleen. Roettig?® in analyzing the 
admissions to the Ohio State University 
Hospital in Columbus reported an in- 
cidence of one ruptured spleen in every 
920 accident admissions of all types. 
Similarly it has been estimated that 
injury to the spleen is the most common of 
subcutaneous injuries of the abdomen and 
its rise is more than apparent when it is 
seen that Mazel,'* in 1932, noted an 
incidence of 30 per cent of rupture of the 
spleen, Bronaugh,* in 1935, noted an 
increase to 33.3 per cent, and Wright and 
Prigot,?* in 1939, found the incidence to 
be 47.6 per cent. That is, the spleen is 
involved in 47.6 per cent of all subcutane- 
ous injuries to the abdomen either isolated 
or complicated with other mjuries. There- 
fore, injury to the spleen outranks trauma 
to the liver and to the kidney. Yet the 
diagnosis is too frequently missed. This 
pertains perhaps mostly to the delayed 
type of splenic rupture. All too frequently 


diagnosis is made at autopsy (Roettig,”’ 
Butler and Birnbaum,’ Henderson,'! 
Blocker,* McIndoe"). 

Difficulties in diagnosis’”!! have been 
described as follows: (1) Absent visible 
signs of injury to the anterior abdominal 
wall which permits the patient as well 
as the physician to disregard the early 
mild symptoms, since the reasoning is 
that the trauma sufficient to rupture a 
spleen should cause more visible signs of 
injury (Butler and Birnbaum’). This is 
well exemplified by a case reported by 
Bonfield’ in 1937 of a man struck by a 
street car who appeared to be well the 
next day and was discharged from the 
hospital. The day following discharge 
he suffered sudden severe pain in the left 
upper quadrant, collapse, and presented 
all the signs of a grave internal hemor- 
rhage. At operation a ruptured spleen 
was found. (2) The history may be mis- 
leading. Stretton”! reported a case of a 
thirty-seven year old woman who stated 
she was seized with a most severe upper 
abdominal pain while getting out of bed. 
Further check-up of the history after 
operation revealed that she had been 
subjected to violent coitus two hours before 
the onset of her symptoms. Rankin" 
reported a case of rupture from muscle 
action occurring in a man pulling a cable. 
He quotes Susman 1927, and Bohler 
1933, who both reported ruptures occurring 
in men who stooped to pick up a heavy 
object. Zuckerman and Jacobi” review 


* From the Charleston General Hospital, Charleston, West Va. 
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the subject of spontaneous rupture very 
carefully, that is a history of trauma 
cannot be obtained in cases they analyzed. 
(3) The shock the patient is in, is thought 
to result from associated injuries to the 
head, chest or extremities, or to alcoholism. 
That is, the patient may present more 
obvious symptoms from his associated or 
complicating injuries. (4) The recession 
of symptoms lulls the observers and 
patient into a false sense of security. 
Add to this the delay of the patient in 
seeking medical care; that is the time 
consumed in getting the patient to the 
hospital or the doctor to the patient from 
the onset of the accident; or the time 
consumed in combating the shock so that 
the symptoms of ruptured spleen may 
recede or become quiescent; or the difficul- 
ties in making the diagnosis in the presence 
of multiple injuries, can well explain 
why a rupture of the spleen can be over- 
looked. Puestow' reported such a case, 
in which rupture of the spleen was over- 
looked for twelve days after a patient 
suffered a fall of 102 feet which was 
complicated by fractured ribs, vertebra, 
and left leg. Almost every author who 
has reported any large series such as 
MclIndoe, Wright and Prigot,?* Roettig,”° 
Connors,’ have recorded cases in which 
diagnosis has been incorrect, missed or 
overlooked. Here at the Charleston General 
Hospital we have had twelve cases of 
ruptured spleen from 1939 in addition to 
the case to be reported. All coincide 
with the accepted etiology that trauma 
either direct or indirect is always the 
initiating factor in rupturing a normal 
spleen. 

There were three automobile and one 
motorcycle accidents, three gun shot or 
stab wounds, one patient dragged by a 
mine car, one fall from a scaffold, and 
only the remaining three were isolated 
cases of rupture of the spleen. One boy of 
thirteen fell across the rung of a ladder 
striking his left upper abdomen; a second 
boy age nine, was thrown against a tree 
stump while riding a sleigh. The third 
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case was the only case of prolonged delayed 
hemorrhage in this series comparable 
to the case to be reported, in the pathologi- 
cal sense; also no history of trauma was 
ever obtained from him. He gave a 
history of some stomach trouble one year 
previously but x-rays were negative. He 
had had no previous attacks and had been 
on a alcoholic debauch for the past three 
months. It was our assumption he may 
have suffered some unrecalled trauma 
during this time. 

E. C. was sitting on a bench on May 
28, 1940, at 9:00 A.M. when he was sud- 
denly seized with an acute pain in his 
upper abdomen. He was brought to the 
hospital and an examination revealed 
a tender rigid abdomen. Blood pressure 
was 120/22; temperature 99.2°F; white 
count 16,900 with 93 per cent neutrophils. 
X-ray of the abdomen was negative. 
This case was diagnosed as_ perforated 
peptic ulcer and at operation the abdomen 
was found to be full of blood due to a 
ruptured spleen. A splenectomy was done 
and the patient made an _ uneventful 
recovery. The pathologist reasoned from 
the findings of a subcapsular hemorrhage 
of the anterior surface and a blood clot 
on the posterior surface, that a small 
rupture had occurred in the splenic paren- 
chyma; the hemorrhage slowly working 
up to and finally penetrating the capsule. 

This case is almost a word for word 
duplicate of the history of case No. 19 
of Wright and Prigot.?* This patient had 
also been on an alcoholic spree for three 
months and gave a history of stomach 
trouble one year previously, however, 
no stomach x-rays had been taken. While 
sitting on a park bench, he vomited. This 
was followed by a sharp periumbilical 
pain which radiated to the left shoulder, 
left side, and back. He became weak, 
dyspneic, and coughing produced pain 
in the right upper quadrant. He had 
several watery stools with blood and three 
chills that night. He-was admitted to the 
hospital the following day, operated on 
for ruptured spleen and died one-half 
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hour later. No history of trauma was 
obtained. It is these cases which have been 
reported as delayed splenic rupture or 
cases seen during the “latent period” of 
splenic rupture which present major diffi- 
culties in diagnosis. 

Rupture of the spleen non-operated, can 
be stated to be 100 per cent fatal. 15:18:20-25.24 
The operative mortality is perhaps 25 per 
cent (Puestow).'* The mortality mm un- 
operated cases varies with the length of the 
latent period, but finally rupture does 
occur even as long as two years after the 
initial mjury, in authenticated cases as 
reported by both Orator,"” and Muller,’ 
quoted by Zabinski and Harkins.*4 The 
usual length of the latent period in 52 to 
60 per cent of the cases is one week,”4 
20 to 25 per cent more terminate in the 
second week and the remainder usually 
in forty days. A few cases have been 
reported as terminated in six months 
(McIndoe),* and two years (Orator,"” 
Muller).!° This is based on 179 cases of 
delayed hemorrhage as collected and ana- 
lyzed by Zabinski and Harkins.** They 
also state that the ratio of delayed to 
immediate hemorrhage is one to six. 

A fatal or grave hemorrhage always 
supervenes at the terminus of the latent 
period and spontaneous recovery does 
not ensue. Hamilton Bailey! in analyzing 
Watson’s report of two specimens of 
ruptured spleen with recent scar tissue, 
concluded that these patients died from 
intercurrent accidents too soon before 
termination of their latent period (within 
thirteen days). 

The reason for the termination of the 
latent period is linked to the type and 
extent of the initial injury to the spleen, 
and the anatomy and physiology of that 
organ. This tends to produce a progressive 
pathologic process. 

The spleen is a vascular lymphoid 
organ weighing about 200 Gm. and nor- 
mally 12 by 7 by 4 cm. im size. It lies 
suspended by the gastrolineal and phreni- 
colineal ligaments between the fundus of 
the stomach and the diaphragm, is freely 
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movable on its pedicle, is protected by the 
cushioning effect of the adjacent viscera 
and by the lower thoracic cage extending 
somewhat anterior and posterior. This 
gives the spleen a false sense of protection, 
because any directed and sudden blow 
anteriorly will compress it against the 
vertebrae or cause rupture by contrecoup. 
This explains the frequency of involvement 
of the hilum and resultant profuse hemor- 
rhage. The minuter structure of the spleen 
is a large number: of blood vessels and 
spaces or sinuses within loose friable pulp 
which is all suspended by a framework of 
trabeculae attached to the surrounding 
fibro-elastic capsule. Also the large vessels 
supplying the spleen run through the 
gastrolineal ligament. Thus a laceration 
of the spleen is a tear of a very vascular 
organ since the spleen is a reservoir for 
blood,*:!2 in addition to other functions. 
It has been shown that the spleen not 
only contracts under certain physiological 
and pathological conditions* as asphyxia, 
exercise, high altitudes and high tempera- 
ture, carbon monoxide poisoning, hemor- 
rhage, hypotension, low oxygen tension, 
emotional excitement, and the injection of 
adrenalin*:!? but also undergoes constant, 
spontaneous, rhythmic contractions.”* 
This has an important effect on the 
stability of blood clots and the con- 
tinuance of hemorrhage especially in the 
delayed case of hemorrhage. But of more 
import is the location of the injury and its 
extent which determines the fulminance 
of the case. Of the various classifications 
of injury, that advanced by Roettig”® 
seems to be the most complete. (Fig. 1.) 
Each of the following types present a 
different clinical picture and an under- 
standing of these will aid in the diagnosis. 
Treatment in all types is the same. For- 
tunately, for the more delayed or receding 
types, a period of observation can be 
Initiated in which a ruptured spleen is 
suspected, until the diagnosis is made. 
Type 1 is a complete fragmentation of 
the spleen into two or more parts or a 
complete tearing of the spleen from its 
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persistent development of the signs of 
intra-abdominal hemorrhage. This is the 


“repeated small hemorrhage” of Wright 


pedicle. This results in a massive hemor- 
rhage and in many instances sudden death. 


This is likened by McIndoe” to the burst- 


Type 11 


onl 


Type Iv 


Fic. 1. Top: Diagrammatic representation of types 1 and 1 of splenic rupture, both 
leading to rapidly progressive hemorrhage. Variations of type 1 are a complete sever- 
ance of the pedicle and a complete disruption of the spleen. Bottom: Diagrammatic 
representation of types 111 and tv of splenic rupture. Type tv is the lesion commonly 
responsible for the development of a perisplenic hematoma. (From Roettig et al.?°) 


ing of an aortic aneurysm. This is the’ 


“massive hemorrhage” of Wright and 
Prigot”* and is Type 4 in the anatomic 
classification of Blocker.‘ 

Type 1 represents a large tear at or 
near the hilus. This gives rise to grave 
hemorrhage. This is the “acute hemor- 
rhage” of Wright and Prigot?* and in the 
anatomic classification of Blocker+ Type 3, 
is described as a deep pulp and capsular 
laceration. This type gives rise to shock 
shortly after the injury which becomes 
progressively deeper in a short while. 

Type ut is characterized by one large 
or multiple tears about the periphery of 
the spleen. This type leads to slow and 


and Prigot™* and may with the following 
type correspond to Type 1 of Blocker‘* 
“‘minor capsular tears and contusions of 
the pulp.” This Blocker terms a theoretical 
group not based on operations, but this is 
false. This slowly progressive hemorrhage 
produces increasing anemia, a rising pulse, 
a falling blood pressure and weakness. 
Over a variable period the patient goes 
into gradual shock. 

Type tv is characterized by a solitary 
tear at the periphery. This is the “late 
hemorrhage” of Wright and. Prigot.” 
Symptoms here are of recovery after an 
initial injury and after a period of relief 
the patient goes suddenly into shock with 
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all the signs and symptoms of a concealed 
hemorrhage and gradually becomes worse. 
Type v is a subcapsular hematoma and 
corresponds to Blocker’s‘ Type 2 “ivtra- 
splenic or subcapsular hematoma.” This 
may be the so-called “spontaneous cure”’ 
group of Wright and Prigot?® but if so, 
this is not true since no instance of healed 
splenic hematoma has been found.'!*"??_ 
In this paper we are concerned with the 
prolonged clinical course as may be ex- 
emplified by Types 11, 1v, or v. These 
types serve to explain the “symptomatic 
silence” or “latent period,” coined by 
Baudet, from which the patient recovers 
from his shock and initial mnjury. The 
“latent period” is, therefore, that period 
of apparent recovery which follows the 
initial injury and is terminated by a 


reappearance of the signs of internal 


hemorrhage. The latent period has been 
arbitrarily set to begin forty-eight hours 
after the initial injury as defined by 
MclIndoe.'’ During this period the patient 
should be practically symptom free. The 
latent period is suddenly terminated by the 
return of severe symptoms of abdominal 
pain and shock produced by the sudden 
release of a large amount of blood in the 
peritoneal cavity. This may occur so 
long after the initial injury that the 
accident is forgotten and the case is 
sometimes considered a spontaneous rup- 
ture. This, however, is usually disproved 
by the pathologic findings. Warning signals 
do exist during the latent period. These 
will be discussed later, but they usually 
consist of dull pain in the left upper 
quadrant, tenderness, digestive disturb- 
ances as exemplified in our case, and a 
rapid pulse rate and leucocytosis as 
described in the literature. 

The length of the latent period as 
mentioned may vary. During this time 


the patient goes about his work and 
ignores or forgets the initial injury which 
may even be trifling.’ This is what occurred 
with our patient. Then the latent period is 
abruptly terminated by a profuse second- 
ary hemorrhage which is attended by the 
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same mortality as Types 1 or u of the 
primary rupture. 

The episode of our patient preceding 
his present hospital admission is at least 
a tertiary possibly quaternary hemorrhage, 
on analysis. Fortunately, he recovered 
from his shock and further walled off the 
hematoma, but he would have progressed 
after a variable interval to a fatal hemor- 
rhage as judged by the course of his 
disease. Recovering here is used in the 
sense of recuperating from shock and 
remission of acute symptoms. For to 
recapitulate, healed splenic hematoma have 
not been demonstrated.''* This, however, 
accounts for the theories explaining the 
pathogenesis of the latent period, many 


' features of which have been demonstrated 


in the literature as well as in our case. 

Zabinski and Harkins** have gathered 
the following theories and observations: 

1. Temporary Hemostasis Produced by 
the State of Shock. Hemorrhage is con- 
comitant with the injury. Should the 
hemorrhage from a splenic injury be 
severe enough to produce shock, temporary 
cessation of bleeding is affected by the 
same processes as are seen in shock from 
other causes. This theory is more applicable 
to cases of immediate hemorrhage in 
which it is frequently noted that improve- 
ment follows the initial shock stage. 

2. Hematoma under Tension. Intra- 
splenic bleeding may be made to cease 
by an enlarging hematoma which exerts 
compression on the contused pulp. 

3. Theory of Subcapsular Hematoma. 
Demoulin expressed the belief that when 
bleeding is more or less abundant, the 
capsule is detached and forms a sort of 
hood in which clots collect. Then from any 
cause whatever, even from distention, 
the capsule ruptures, producing intra- 
peritoneal hemorrhage. | 

4. Formation of Clots at the Laceration 
(Werthmann). Clots in various stages of 
organization have been observed rather 
frequently at the site of laceration. The 
extrasplenic clot is detached readily even 
by minimal effort. 
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5. Tamponade by Omentum (Mannbeim, 
Rourier, Nest-Kolb). Plugging of the lac- 
eration by omentum is believed to be one 
of the most effective means of arresting 
hemorrhage. 

6. Tamponade by Stomach, Colon, or 
Adbesions (Oudard and Guichard). The 
distended stomach or colon may seal the 
laceration. These organs help keep the clot 
in the laceration under tension. 

7. Theory by Perisplenic Hematoma 
(Delaney, McIndoe). The spleen is sur- 
rounded by a potential space bounded on 
all sides by organs which are easily dis- 
placed. Hemorrhage from the injury sur- 
rounds the spleen, elevates the diaphragm, 
and displaces the splenic flexure of the 
colon and the parietal wall. Adhesions 
are formed, uniting the various organs and 
producing an enclosure which does not 
permit peritoneal flooding. 

8. Theory of Threshold of Hemorrhage 
(Laporte). The organism can tolerate 
some hemorrhage but at a certain threshold 
signs of hemorrhage appear. This theory 
is borne out by those cases that have an 
onset prolonged over several hours. 

More than one factor is undoubtedly 
involved. It has been shown that blood 
clots supported by omental tamponading 
makes the next efficient, but temporary 
hemostasis. 

It has been noted direct violence causes 
parenchyma and capsular laceration while 
indirect violence causes hilar tears; slight 
trauma may produce severe injury. The 
convex surface and posterior border of the 
spleen is most commonly involved. This 
subcapsular area represents the flood 
region of the displacement of blood and 
is the area of greatest movement of 
physiological volume. In a tear of the 
spleen, the factors above to control the 
resulting hemorrhage can only be utilized 
if sufficient time is present so that these 
agencies can exert their effect. That 
implies the primary hemorrhage must be 
slow. 

There are essentially two clinical types 
of secondary hemorrhage as distinguished 
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by Delannoy: (1) Rupture with retarded 
symptoms which corresponds with a per- 
splenic hematoma, and (2) splenic rupture 


Fic. 2. X-ray of the stomach interpreted 
“a polypoid tumor involving the lateral 
three-quarters of the cardiac end of the 
stomach.” 


with retarded hemorrhage which cor- 
responds to intrasplenic or subcapsular 
hematoma. With the first type the patient 
is never or rarely free from symptoms, 
there is frequent gastrointestinal disorders, 
persistent tenderness, dull pain, slight 
rigidity or spasm, and some dullness in the 
left hypochondrium. He may have pain 
in the left shoulder, leucocytosis, and 
the temperature or pulse rate may be 
elevated. Our case seems to fall into this 
group. In the second group symptoms 
appear suddenly after an asymptomatic 
and variable period. The second group 
will often merge with the first. 

The syndrome of symptoms follows 
the underlying pathological process of 
Types 111, Iv, or v, viz., a small subcapsular 
hematoma, or peripheral lacerations with 
a subcapsular hematoma or parenchymal 
tear. With a small subcapsular hematoma, 
parenchymal tear, or splenic contusion 
a slight maceration of the adjacent splenic 
pulp occurs. The spleen is unable to heal 
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this type of injury and a slow constant 
hemorrhagic oozing takes place into the 
splenic substance or subcapsular hematoma 
so that gradual expansion occurs, and by 
burrowing, the capsule is gradually stripped 
from the spleen, and the pulp is further 
macerated. This may attain considerable 
size and finally a slight rupture of the 
capsule is produced by some slight move- 
ment or effort so blood is released into 
the peritoneal cavity. This hemorrhage 
may be profuse or slight. If slight, forma- 
tion of a perisplenic hematoma is favored, 
and this type then merges directly into 
the type produced by peripheral laceration 
of the spleen. At this point, however, 
exacerbation of symptoms are produced 
by free blood in the peritoneal cavity. 
Similarly, with a small tear of the splenic 
capsule, sufficient time is allowed for the 
omentum, colon, stomach, and diaphragm 
to encapsulate an area about the spleen 
walling it off with dense adhesions. The 
perisplenic hematoma may reach great 
proportions before the latent period is 
terminated, to break down the barrier of 
adhesions. This is the entire pathologic 
process we have traced in this case. 

The symptoms and signs noted are, 
therefore, due to the progressive disorder. 
When the hematoma is small and confined 
within the splenic substance, there will 
be no symptoms. It has been thought a 
diagnosis of ruptured spleen could be 
made during the latent period and splenec- 
tomy performed before secondary hemor- 
rhage took place. This is difficult when 
the hematoma is intrasplenic, but as the 
bleeding continues so that the spleen 
enlarges, dull pain produced as a result of 
tension on the capsule, with resultant 
tenderness to palpation, and_ possible 
rigidity of the overlying musculature, if 
the organ comes in contact with the 
anterior wall. Digestive disturbances are 
produced by pressure and displacement 
of the stomach or colon. The digestive 
disturbances result in nausea and vomiting, 
eructation, diarrhea, and _ constipation. 
Irritation of the diaphragm will produce 
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dyspnea, respiration, precordial 
pain, and possibly pain in the left shoulder 
due to displacement, and irritation of the 
phrenic nerve. Only in advanced hemor- 
rhage will there be a rapid thready pulse, 
low blood pressure, cold clammy skin, 
subnormal temperature, air hunger, or 
apprehension. Dullness in the left upper 
hypochondrium is due to the gradually 
increasing mass. The blood count may be 
of very little value in a slowly progressing 
hemorrhage because if the fluid volume of 
blood is not augmented by the ingestion 
of liquids, there may be very little evidence 
of anemia by the blood picture. Irritation 
of the peritoneum may produce a relative 
or real leucocytosis, similarly ability of the 
vascular system to accommodate to altera- 
tion in the blood volume permits internal 
bleeding to continue to a marked degree 
before causing much alteration in the 
pulse rate and blood pressure. 

Bleeding from the lacerated spleen 
irritates the splenic flexure and descending 
colon into contraction, thus causing diar- 
rhea. This segment of bowel becomes 
paralyzed by aseptic peritonitis. This 
results in a partial mtestinal obstruction 
which is followed by distention and may 
produce tenderness of the cecum in the 


right iliac fossa. Presence of blood in the © 


peritoneal cavity may be determined by 
percussion. A fluid wave may be obtained. 
Fixed dullness in the left flank due to the 
enlarging hematoma and shifting dullness 
in the right flank due to free blood, may be 
present. This sign is said to be present at 
some time in the course of the disease, but 
is SO inconstant as to be almost valueless. 
Roentgen examination may be of value 
in establishing a diagnosis. There is 
usually increased density in the left upper 
quadrant of the abdomen, elevation of the 
left side of the diaphragm, displacement 
of the stomach to the right, and free 
fluid between the loops of intestines. 
The colon may also be displaced medially. 
The constant symptoms in the following 
case were anorexia, weight loss, weakness, 
precordial and left upper quadrant pain, 
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and cough. To this were added hyper- 
tension with its associated features, and 
nocturia. 


CASE REPORT 


Mr. George W. Dix, a white male, age fifty- 
five, had been a miner for thirty-three years 
and was employed as a mine foreman up to the 
present. He was married, the father of four 
children. 

He was first seen in the out-patient depart- 
ment of the Charleston General Hospital, 
June 10, 1943, where he had been referred by 
his local physician for removal of abscessed 
teeth for treatment of his hypertension. . 

Mr. Dix. stated that he had first suffered a 

“spell” of high blood pressure, as far as he 
knew, six years ago when he was first aid man 
at the mine and helped carry out a miner, 
a known hypertensive, who had suddenly 
dropped dead in the mine. This frightened him 
so much he went to his doctor for a blood 
pressure check, and was told his pressure was 
slightly elevated. After a week of therapy his 
pressure was normal, but he continued to have 
periodical checks every two to four months 
and up to the onset of his present illness his 
pressure was always normal. 

The history of his present illness was meager 
when he was first seen and was gathered piece- 
meal from his relatives, and from himself 
much later. 

At this time he complained of dizziness and 
frequent headaches for the past two to three 
months and moderate cough with some pre- 
cordial pain for the past five weeks. There was 
no expectoration. He had known his blood 
pressure was elevated the past few months. 
He stated he had been well until the Spring of 
1943 when he first noted loss of appetite, 
gradual weight loss, and progressive weakness. 
This gradually became associated with dizzi- 
ness, headaches, fullness and throbbing in his 
head and pain about the heart and left upper 
quadrant, and cough. 

By early June this became so alarming he 
was unable to continue working and was forced 
to give up his job. He consulted his local 
physician who treated him for his hypertension 
and recommended extraction of his abscessed 
teeth, and referred him to our clinic. 

He had had the usual childhood diseases, 
measles and mumps. In November, 1942, he 
had an attack of tonsillitis. He had had no 
surgery performed. Thirty years ago he had 
been kicked in the left chest by a mule, but 
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other than being sore for a few days suffered 
no ill effects. 

His father had died at the age of sixty-five, 
when thrown from a horse, his mother died at 
sixty-five, and was discovered to have had 
diabetes. He had four brothers and three 
sisters living and well. One brother died at 
forty years of age, cause unknown and one 
died at twenty-three, an epileptic. 

A routine examination revealed a_ blood 
pressure of 220/120 and about twenty ab- 
scessed teeth and pyorrhea. His urine presented 
normal findings, his blood count showed 
82 per cent hemoglobin, 4,400,000 red cells, 
8500 white cells, with 24 per cent lymphocytes, 
73 per cent neutrophilis, 1 basophil and 2 
The color index was 0.93. An 
x-ray of the chest revealed the lungs clear 
and the heart normal in size and contour. He 
was thought to be suffering from essential 
hypertension and pyorrhea. Two of the worst 
abscessed teeth were extracted and he was 
instructed to have the remaining extracted at 
home. 

He returned to the hospital November 9, 
1943, irrational, complaining of epigastric pain, 
tenderness, and nausea. He was admitted to 
the medical service. Because he was irrational 
an adequate history could not be obtained 
from him; his relatives were solicited. He had 
been fairly comfortable since all the teeth 
were removed, but he had been gradually 
going downhill, becoming weaker, more nerv- 
ous, unable to eat and sleep, and worried by 
the constant nagging dull pain in his lower left 
thorax. In addition since last seen he developed 
a nocturia of four to five times, something 
he had never had before. There was no dysuria, 
hematuria, or lumbar pain. He had been consti- 
pated the past three days. 

About one month prior to admission the 
pain in his precordium and left lower thorax 
became more severe, so much so he was unable 
to get about and lived on “rest pills.” On 
November 6, 1943, while stooping he developed 
an acute pain in the lower chest which doubled 
him up. This was accompanied by dyspnea, 
persistent vomiting, profuse perspiration, and 
marked cyanosis. He appeared to be dying. He 
became irrational and confused to such a degree 
his family observed he was out of his head. He 
was brought to the hospital three days later. 

Examination revealed a well developed and 
fairly well nourished white male in no acute 
distress. He appeared older than his stated age. 
His blood pressure was 160/94, temperature 
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99.6°F., pulse 80, respiration 20. He was 
edentulous. The lungs were clear and resonant; 
no rales or impaired breath sounds were 
present. The heart was normal in size, regular 
in rhythm and rate, with no murmurs. The 
abdomen was slightly distended, somewhat 
tender in the left upper quadrant, but no 
localized tenderness, rebound tenderness, or 
rigidity were present. Rectal examination 
revealed a slightly enlarged, firm prostate. The 
genitalia were negative, the extremities normal. 
The impression was deferred pending work up. 

X-ray studies of the kidney, ureter and 
bladder including intravenous pyelogram re- 
vealed no gross disorder, no stasis or dilata- 
tion. X-rays of the stomach were interpreted, 


“‘a polypoid tumor involving the lateral 34 of | 


the cardiac end of the stomach.” (Fig. 2.) 
Fluoroscopy revealed a slight displacement of 
the stomach to the right. 

Laboratory studies revealed the serology 
negative, the fasting blood sugar 103.6; the 
sedimentation rate in one hour 146, in two 
hours 155; the blood amylase 1-64 (the upper 
limits of normal); the urine was acid, contain- 
ing 1 plus albumen and 1 plus sugar, subsequent 
urines were negative for sugar. The blood 
revealed a hemoglobin of 52 per cent, red cells 
2,800,000, white cells 15,000 with a differential 
of 31 per cent lymphocytes and 69 per cent 
neutrophiles; the bleeding time was one and 
one-half minutes, the clotting time three 
minutes, the prothrombin time twenty seconds. 
An electrocardiogram revealed normal curves 
with a slight sinus tachycardia; the PR 
interval was 0.14 seconds, the rate 95 per 
minute. 

He was diagnosed as a carcinoma of the 
stomach and transferred to the surgical service. 
Here he was prepared for surgery with daily 
blood transfusions and 10 per cent glucose, 
vitamins K and c and stomach lavages. On 
November 1gth, under spinal anesthesia (18 
mg. pontocaine supplemented later by cyclo- 
propane), he was explored through a left upper 
paramedium incision. The stomach was normal 
throughout its extent but was adherent by 
the mesocolon throughout to a mass, the size of 
a fetal head in the left upper quadrant, which 
deflected it to the right. The omentum was 
slightly hemorrhagic with some slight streaks 
of fresh blood on its surface. The large mass in 
the splenic flexure was wrapped up in omentum, 
below this was a thick membrane, indurated, 
filled with clots, old blood and pulp, and 
identified as spleen. This was so soft and 
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friable that the pressure of separation caused 
the mass to rupture and an old hemorrhage 
exuded. The mass became smaller and was then 
detached from the stomach on its greater 
curvature, mesocolon, and lesser omentum 
with great difficulty. The pedicle of the spleen 
was then ligated and resected. Fortunately, 
the mass was so thrombotic very little free 
bleeding was encountered. A pack was placed 
in the splenic cul-de-sac to control oozing. 
Sulfathiazole crystals were placed in the 
abdomen and the incision closed anatomically. 
Because of the friability of the mass and diffi- 
culty in dissecting it from its attachments, 
inability to remove en masse and evacuation 
of hemorrhage when broken into, no old rent 
or site of fracture in the spleen could be 
demonstrated. 

At operation the diagnosis of perisplenic 
hematoma by rupture of the spleen with 
delayed hemorrhage was made. The history was 
then gone into extensively postoperatively with 
the family. The patient was rational through- 
out his postoperative course, but was unable 
to remember any injury or accident even on 
repeated questioning until two weeks later, 
when he faintly recalled falling, after the 
history as obtained from his son was presented 
to him. He confided he had been unable to 
concentrate for the past six months and since 
March his mind had been foggy. When he did 
recall the fall he stated he had recorded it in 
his time book at the time of occurrence and 
had promptly forgotten all about it. 

The following history as obtained from his 
son, is presented: The father on arriving home 
from work sometime in March, 1943, com- 
plained to the son of slight pain in his left 
lower chest anteriorly. He stated he had been 
putting up a jumper (half length pipe) in the 
mine, with a 24 inch Stilson pipe wrench. In 
tightening the pipe, his footing gave way on 
the wet uncertain ground, the wrench slipped 
from his hand and he was flung in a water hole 


-and fell against the pipe on the ground striking 


his left side, upper abdomen and lower chest. 
He stated he felt as if he had broken a rib but 
he continued working and gave his injury no 
more thought, since he appeared to have no 
further trouble. His soreness left in a short 
while. It was very shortly after this that the 
symptoms relating to his present illness began. 

The pathologist reported the specimen 
received consisted of a portion of the spleen 
and 375 cc. of blood clots. The spleen was 12 by 
6 by 4 cm. It showed several recent but no 
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definite older tears. Its surface was covered 
with recent blood clots under which it was 
smooth. The capsule was thin, the cut surface 
bright red, soft and moist. The vessels were 
dissected from the hilum. Most of the omentum 
was with the specimen. This was very hemor- 
rhagic and somewhat indurated. Some of the 
hemorrhages appeared older, showing brownish 
discoloration. 

Sections from several areas of the spleen 
showed small follicles mostly with marked 
thickened hyalinized arterioles. The pulp was 
solid showing considerable infiltration with 
eosinophils, neutrophils and plasma cells. 
There was very little blood present. Sections 
from the omentum showed blood pigment, 
chronic inflammatory infiltration and organ- 
izing hemorrhage partly walled off by a fibrous 
capsule. 

Diagnosis: Chronic infectious splenic enlarge- 
ment; subacute perisplenic hematoma walled 
off by omentum. 

The patient left the operating room table in 
shock. He was given 250 cc. of plasma with 
10 cc. of adrenal cortex in the operating room. 
His blood pressure was 60/30, pulse rate was 
110, weak, and thready, and respirations were 
18. He was placed in an oxygen tent, given 
blood and intravenous glucose and more 
adrenal cortex. The following day his tempera- 
ture rose to 102.8°F. and rales were present in 
the left lung. X-ray examination revealed a 
profuse infiltration throughout the lower half 
of the left lung due to a pneumonia. He was 
placed on sulfadiazine in addition to intra- 
venous fluids and supportive medication, and 
in four days his temperature was normal. His 
pulse dropped from 120 to 100 and later to go, 
his blood pressure rose to 150/100. From this 
time on his recovery was uneventful. His blood 
pressure on discharge was 140/76. 


This case embodies all the difficulties 
in diagnosis and calls attention to the 
pitfalls and errors in interpretation of the 
existing signs and symptoms which one 
can expect, especially in this case but 
also in medicine in general. In cases of 
trauma one must be constantly alert 
to the diagnosis of rupture of the spleen. 
Another trite but important lesson is 
that the rendering of a hopeless pre- 
operative diagnosis does not necessarily 
condemn the patient and prohibit explora- 
tion; the possibility of error does exist. 
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In addition this case presented unusual 
features which are at variance with the 
literature on the subject and which further 
served to confuse the diagnosis. These 
were a hypertension of 220/120 with 
associated headache, throbbing, dizziness, 
and tinnitus, and a nocturia of four to 
five times which suddenly developed during 
the mid-course of the disease. The pulse 
rate and blood picture were apparently 
normal throughout until late. In «ddition 
the pain was mostly precordial until 
very late in the course of the disease, and 
he was in an age group in which cardiac 
conditions were most likely to occur. 
We are unable to explain the elevated 
blood pressure except that the gradually 
enlarging hematoma caused a_ chronic 
variable compression of the left kidney 
and/or the left renal artery, which is in 
line with Goldblatt’s experiments. Of 
course the toxemia of pyorrhea and 
abscessed teeth may be a secondary factor. 
But in line with the above reasoning the 
sudden nocturia could only be due to 
pressure on the kidney which caused a 
decrease in the filtration capacity so that 
greater output would be necessary for the 
same amount of waste excretion. These 
are interesting lines to follow in this 
patient because following surgery his 
blood pressure dropped to the upper 
limits for his age group and his nocturia 
ceased. Furthermore his blood pressure on 
discharge may not be the true blood 
pressure because as Holman!” has shown 
there is a temporary elevation of blood 
pressure following splenectomy which is 
due to the elimination of an area of 
lessened resistance or an increase in the 
peripheral resistance and in the volume of 
circulating blood with an extension of the 
circulatory bed by the volume of blood 
which has increased. This will bear further 


‘Investigation. 


SUMMARY 


We present a case of delayed rupture 
of the spleen with perisplenic hematoma 
in a fifty-five year old male which coincides 
with the observation expressed by Zabinski 
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and Harkins*‘ that “‘delayed splenic rup- 
ture is most common in males in the third 
decade of life.”’ 

This patient had recuperated from the 
shock of his late acute internal hemorrhage 
suffered thirteen days prior to surgery, 
and was operated upon eight months 
plus days after his unrecalled injury 
through a mistaken diagnosis of carcinoma 
of the stomach. The history and symptoms 
were all confusing and this case illustrates 
the difficulties in diagnosis and shows how 
insidious and treacherous this syndrome 
may be. He would unquestionably have 
gone on for a variable period before 
another possibly fatal hemorrhage oc- 
curred. Such a case helps explain the very 
prolonged cases reported in the literature. 

The postoperative course was com- 
plicated by pneumonia from which this 
patient recovered. 

His chief complaints during his early 
observation were those of hypertension 
with dizziness headaches, and _ fullness 
of the head, and anorexia, weight loss, 
weakness, cough, and precordial pain; 
later were added nocturia, epigastric and 
left hypochondriac pain, and nausea. 

The unusual symptoms in this case at 
variance with the accepted literature on 
the subject of delayed rupture of the 
spleen are a hypertension (of 220/120) 
and a nocturia (of four to five times). 
This is difficult to explain except on the 
basis of the mass exerting pressure on the 
left kidney or/and left renal artery. 
Following surgery his nocturia ceased 
and his blood pressure dropped to 140/76. 

The incidence of delayed rupture of the 
spleen in our five-year series of thirteen 
cases including this case, is two cases of 
delayed hemorrhage and eleven cases of 
acute hemorrhage (2 in 13). Of this group 
four cases including the present one, were 
isolated and uncomplicated cases of splenic 
rupture. 
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SURGERY OF THE COMMON BILE DUCT* 


Russett §. Fow er. M.D. 
Director of Surgery, Wychoff Heights Hospital 
BROOKLYN, NEW YORK 


operate successfully upon the 
common duct it is necessary to be 
familiar with the anatomy histology, 
physiology and pathology of the duct. For 
the purposes of this paper the duct includes 
‘the right and left hepatic ducts and the 
sphincter of Oddi, together with the 
terminal end of the pancreatic duct or 
ducts. 

One must also know the application of 
the underlying principles of surgery to the 
peculiar tissues concerned. Injury at opera- 
tion is practically always avoidable. Opera- 
tions on the biliary tract should be done 
only by well trained surgeons. Younger 
men should associate themselves with 
such surgeons and learn the gentle, accu- 
rate technic necessary to success. 

To quote Moynihan, “‘secondary opera- 
tions upon the biliary system are among 
the most difficult tasks in surgery. To 
obtain the best results all the highest 
qualities of the surgeon may be called 
into play: courage, resource, patience, 
accuracy, and rapidity of judgment, the 
finest craftsmanship, and a tranquility 
of mind and action that nothing can 
disturb.” 

In suturing use fine needles, fine silk, 
split the duct wall, avoid the needle 
entering the lumen, if possible, above all 
gentleness. Suction of hepatic ducts for 
a stone that is located high up Is at times 
useful. Irrigations for such stones or 
for débris is useful. Operations on the 
common duct should be done without 
disturbing the position of the duct by 
traction. When using stay sutures so 
place them as to be useful later in closure 
of the duct. 

Kinking of the duct through traction 
should be avoided as in incising the anterior 


wall injury to the posterior wall may 
result. 

The ordinary incision of the duct for 
exploration should be longitudinal. A 
supplementary incision may be necessary 
in case of an impacted stone and this 
supplemental incision should be repaired. 

In resection of the common duct it is 
best wherever possible to~cut obliquely 
to prevent undue contraction in healing. 
The use of a Vitallium tube obviates this 
precaution. 

Stretching of the sphincter of Oddi 
should be done only when actual stricture 
at that point Is present. 

In differentiating glands along the com- 
mon duct from stones in the duct a fine 
silver probe is useful. When in doubt a 
cambric needle held by a clamp is useful, 
though a calcified gland at the end of the 
common duct may give the impression 
of a stone. Such glands.do give pressure 
effects and require removal. 

Care should be taken in applying the 
T-clamps to the cystic duct that the direc- 
tion in which the clamps are placed is 
away from the common duct. This also 
applies to clamping accessory small vessels 
between the cystic duct and the liver. 
Such procedures should be visualized. 

In probing of the common duct through 
a partially sectioned cystic duct traction 
must be avoided or the common duct may 
be so kinked that even a small flexible 
silver probe will not pass. Several varieties 
of probes are usefui. I prefer flexible silver 
probes in medium sized ducts, lead probes 
in larger ducts, and flexible olive tipped 
probes at times. 

A thickened common duct requires 
incision. 


* Presented before the Brooklyn Surgical Society, October 1, 1942. 
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Needling to differentiate stone from 
inflammation or tumor is at times useful. 

The best way to avoid injury to the 
duct is by visualizing and demonstrating 
each step. I have found elevation of the 
head and trunk very useful as a position 
in which to operate. This position is 
secured by elevating the upper portion of 
the patient from the shoulders to the 
level of the ensiform to a height of six to 
eight inches with comfortable position 
of the head and neck. This may be accom- 
plished by a special framework, by air 
cushions or by an elevator attachment 
on the table in conjunction with ordinary 
soft pillows. This position places the head 
and trunk on a higher level than the 
abdomen, it is comfortable, and anesthesia 
is taken well. On opening the abdomen 
gravity aids in displacing the intestines 
downward. Later when the abdominal 
wall is about to be closed the patient 
is levelled and just before this is done the 
anesthetist is told so that the depth of 
anesthesia may be slightly increased to 
avoid the patient’s coming out when the 
head and trunk are lowered. No com- 
plaint of backache has been made by 
patients so elevated. 

Other desiderata are assistants that stay 
put and excellent anesthesia. Under these 
conditions the work is much simplified. 

To avoid injury to the common duct 
it Is necessary to know not only the usual 
anatomical arrangement, but also the 
anomalies not only of the common and 
hepatic ducts but also of the cystic duct 
and the arteries of the region, particularly 
the cystic artery or arteries, and the 
hepatic artery and right and left hepatic 
arteries. 

Indentification of the cystic duct and 
T-clamping it near the gallbladder first 
is important. This avoids entrance of 
small stones into the cystic duct and into 
the common duct. The identification and 
clamping is usually a simple matter. 
However, it may prove difficult under 
certain circumstances: (1) The cystic 
duct is adherent to the common duct. 
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(2) The ampulla of the gallbladder is 
adherent to the common duct. (3) The 
cystic duct is greatly enlarged and short- 
ened. (4) The gallbladder is funnel-shaped 
without any infundibulum. (5) The cystic 
duct enters the common duct high up, 
sometimes even in the liver itself and 
rarely into the right hepatic duct. (6) The 
cystic duct is parallel with the common 
duct either external or internal to it, 
entering the common duct low down or 
joming the common duct at the ampulla 
of Vater. (7) When there is no cystic 
duct the hepatic ducts enter the gall- 
bladder directly and the common duct 
leaves the gallbladder directly. (8) The 
common duct forms a half curve with the 
cystic duct entering the curve at right 
angles. (9) The cystic duct encircles the 
common duct. (10) There are two cystic 
ducts, and (11) when there are anomalies 
of the arteries, either cystic or hepatic. 

Identification of the common duct is 
easy when the normal relationship exists, 
but in the presence of adhesions may be 
extremely difficult as is also the case 
when the gallbladder has previously been 
removed. Hypodermic exploration for pur- 
poses of identification is at times useful. 
One must be particularly careful when the 
cystic duct parallels the common duct 
as It at times does. 

When choledochus stone is even sus- 
pected, operation is indicated as soon as the 
patient can have the necessary preparation 
to forestall hemorrhage and liver shock 
(vitamin K and glucose). Delay may result 
in cholangitis ranging from catarrhal to 
suppurative with serious involvement of 
the liver, hepatitis, biliary cirrhosis and 
pancreatitis. 

Exploration of the common duct is 
not attended with increased mortality. 
It is delay in operating which increases 
mortality. 

Simple choledochotomy will usually 
suffice. If not, a direct attack or a retroduo- 
denal incision may be done. The trans- 
duodenal is least desirable. 
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The gallbladder may be first emptied 
of its stones to prevent further entrance 
of stones into the common duct (Walters). 
I prefer suction emptying of the gall- 
bladder to give better access, T-clamping 
of the cystic duct to prevent other stones 
entering the common duct, thorough visual 
and digital examination of the common 
duct, partial section of the cystic duct 
with introduction of a slender silver probe, 
shaped like a question mark, through the 
cystic duct into the common duct, and 
then again digital examination of the 
common duct with the probe in the duct 
and duodenum. Small stones can thus 
be usually differentiated from glands. 

Following localization choledochotomy 
is performed in the visualized course of the 
duct and the stone or stones removed. 
If a stone is absolutely. immovable, an 
incision is made at the site of the stone 
(retroduodenal or rarely transduodenal). 
If a freely movable stone slips too far 
upward, suction of the duct or ducts is 
instituted to bring it down and out 
together with t-tube drainage. 

When in doubt, open the duct; other- 
wise small stones may be overlooked. In 
all cases in which the duct shows some 
pathological process (marked dilatation 
or thickening), the duct should be opened. 
Slight dilation may be compensatory to 
gallbladder dysfunction. 

Remove stones gently; avoid crushing 
by pressure or scoop. In chronically 
dilated ducts (thick-walled), I find a 
T-clamp useful in determining the sufh- 
cient patency of the ampulla of Vater. 
It must be used gently and the sphincter 
of Oddi must not be overstretched. It is 
nature’s safeguard against regurgitation 
of duodenal contents. | 

Complicating pancreatitis must at times 
be dealt with (drainage of the head of the 
pancreas). Occasionally, cancer of the 
pancreas will complicate the condition. 
Fortunately, we do not often see the 
terribly advanced pathological processes 
of years ago. Operation is done earlier in 
biliary disease. 
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Resection with end-to-end anastomosis 
is indicated when there is sufficient duct 
above and below the site of stricture to 
allow of accurate approximation without 
tension. The duodenum should be mobi- 
lized. A tT-tube, a catheter or Vitallium 
tube is used for reconstruction. If a 
T-tube or catheter, plain or banded, is 
used, reformation of the _ stricture Is 
possible. The catheter should project 
into the duodenum ‘so as to favor final 
extrusion. A simple longitudinal incision 
of the stricture with T-tube or catheter 
drainage cannot be relied upon to prevent 
recurrence of the stricture. A longitudinal 
incision with transverse suturing also 
cannot be relied upon. The Vitallium 
tube may be more successful. Further 
experience with it is necessary. 

Choledocho- or hepaticoduodenostomy 
may be done immediately or may follow | 
preliminary duct drainage for relief of 
jaundice. This was first successfully done 
by W. J. Mayo m 1905. C. H. Mayo 
used a rubber banded catheter over which 
to reconstruct the ducts. Such a catheter 
will remain in situ longer. The anastomosis 
must be accurate and without tension to 
obviate as far as possible formation of a 
stricture. The vitalltum tube may make 
for greater success. 

The operation to be used can be decided 
upon only after careful consideration of 
all factors, particularly local conditions. 
These operations are very delicate. The 
immediate results are usually excellent. 
The mortality is high. In eighty cases 
at the Mayo Clinic the mortality was 


1214 per cent; the morbidity is also high; 


in the Mayo Clinic it was 1214 per cent. 
These results are, of course, due to the 
long-standing disorder. Thickened ducts 
and liver dysfunction from long continued 
infection do not lend themselves readily to 
cure. 

The transplantation of an _ external 
biliary fistula of the common duct into the 
stomach or intestine must occasionally 
be resorted to in cases in which destruction 
of the common and hepatic ducts is so 
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extensive that no form of anastomosis 
or reconstruction can be attempted with 
any hope of success. The field of applica- 
tion of such a method is limited. This 
operation was originally used in cases 
in which a biliary fistula of the common 
duct had been established for relief of 
stricture. Since then it has been used in 
cases in which at operation the possibility 
of restoration or plastic formation of a 
new duct was thought to be impossible. 
The method has proved successful in a 
small number of cases at the hands of 
several operators. Thorough exploration 
should be done before using a fistula for 
drainage purposes in order that no stones 
be overlooked. It must be emphasized 
that this method should be used only in 
complete stricture of the common and 
hepatic ducts in which insufficient normal 
duct remains between the liver and the 
strictured portion to permit direct anas- 
tomosis to the duodenum or stomach. 
Usually there is at least a stump of the 
common or hepatic duct embedded in the 
liver which will allow of some form of 
reconstruction or anastomosis so that only 
rarely need a fistulous tract be used. The 
method used by Walters of the Mayo 
Clinic is as follows: 

“Tf biliary fistula transplantation is 
decided upon, the tract should be coned 
out, leaving considerable thickness of 
tissue around it, which allows it to remain 
attached to the liver. This is done to 
keep the fistulous tract open and to 
preserve its blood supply. As soon as the 
coned-out fistulous tract has been sufh- 
ciently mobilized, the nearest accessible 
portion of the stomach or duodenum 
is approximated and a stab wound is made 
into it at a favorable spot. A silk suture is 
passed through the end of the coned-out 
tract and this is brought through the 
opening in the duodenum or stomach and 
carried out again through the intestinal 
wall about 2.5 cm. lower, in the same 
manner as that used in ureteral trans- 
plantation. The fistulous tract then should 
be pulled through the opening in the 
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wall of the stomach or duodenum by the 
silk suture, which is so tied as to hold the 
end of the artificial duct inside the lumen 
of the stomach or duodenum. Interrupted 
sutures then close the opening in the 
intestine around the tract and further 
protection is afforded by a small piece of 
omentum.” 

I have used this method unsuccessfully 
In one case in 1915, in which I implanted 
the fistula into the duodenum for a per- 
sistent fistula of the common duct in 
which a plastic operation had failed on 
account of the extensive pathological 
changes present. 

Choledochography. Immediate choledo- 
chography injecting 10 to 20 cc. of 
hippuran or brominol (brominized olive 
oil) into the common duct by needle at 
the operation, and immediate x-ray and 
interpretation may be valuable but cer- 
tainly is time consuming. It does not seem 
to be a practical routine procedure and 
probably never will take the place of 
choledochotomy. 

To the experienced surgeon the patho- 
logical appearance of the common duct 
should present evidence to indicate chole- 
dochotomy; while in those ducts in which 
the wall appears normal and in which 
distention of the duct is evident, it would 
be wiser to explore through the stump 
of the cystic duct or by direct incision 
in the common duct. One must, however, 
give great credit to Pablo L. Mirizzi, 
of Cérdoba, Argentina, for his studies of 
the functional disturbances of the chole- 
dochus and hepatic bile ducts. 

Postoperative choledochography has a 
distinct place in surgery of the common 
bile duct. This is done through the T-tube 
and has great practical importance in 
demonstrating overlooked stones, persist- 
ent dilatation of the choledochus, varia- 
tions in shape in the region of the ampulla 
of Vater and in the region of the pancreas. 
Regurgitation into the pancreatic duct 
is at times demonstrated. Studies of this 
kind may determine the length of drainage 
necessary and the possibility and nature 
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of further operative treatment. Obstruc- 
tions at the duodenal opening of the 
common duct can be demonstrated and 
differentiation made between malignancy 
at the end of the common. duct and benign 
lesions of the pancreas. It is certainly an 
aid in difficult cases. 

T-tube Drainage. Removal of the tube 
depends upon the lesion for which drainage 
is used. Many operators prefer to insert 
the T-tube after incising the common duct 
for thorough exploration, rather than to 
suture the duct and employ extraneous 
drainage. In such cases it is a custom of 
these operators to remove the tube in eight 
to ten days. Personally, I do not incise 
the duct unless there is some demonstrable 
pathological process. My exploration is 
done in the non-inflammatory cases through 
the stump of the cystic duct which is 
then clamped and tied, though, at times, 
I have instituted drainage through a 
large cystic duct. 

Cases of cholangitis require much longer 
drainage, at times six to eight months 
with irrigation of the ducts through the 
T-tube. 

Carcinoma of the head of the pancreas 
in which the. gallbladder is not adaptable 
for drainage (cholecystenterostomy or 
cholecystogastrostomy) or in which the 
gallbladder had been previously removed, 
or in which the condition of the common 
duct does not permit of, choledocho- 
enterostomy requires permanent drainage 
with the lower leg of the t-tube extending 
beyond the area of pressure caused by the 
pancreas. 

The more disease process I find in the 
common duct, the more apt I am to 
institute long continued T-tube drainage 
with washing out of the duct. When it is 
decided to remove the T-tube tests are 
made as to the ability of the common duct 
to pass bile along through the arms of the 
T-tube into the duodenum, by tying off 
the end of the tube at first for a few hours, 
then for longer and longer periods, until 
the tube is finally tied off for several days. 
If, at any time, leaking occurs alongside 
the tube or epigastric pain is complained 
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of, the tube should be allowed to run 
freely and be again irrigated. 

Clamping the tube off at various inter- 
vals and observation of the result as to 
absence of pain or jaundice or leakage 
about the tube is the usual method. 
When it is possible to have the tube 
clamped off for a week without symptoms, 
the tube may be removed. Again, let me 
warn that the pathological condition for 
which the operation had been done must be 
borne in mind. At times we use a T-tube, 
one end of which projects into the duo- 
denum in cases of cancer of the pancreas. 
In such cases a tube must be kept in 
indefinitely, or until some other form of 
bile drainage be substituted. 

The use of choledochography may deter- 
mine the size of the duct and its return 
to normal size. -In doubtful cases these 
may be taken several weeks or months 
apart. Walters believes that when the 
brominol is emptied into the duodenum 
in ten minutes the tube may be removed. 
Of course, choledochograms are particu- 
larly useful in showing evidence of stone 
or obstruction, for which other operative 
procedures must be done. 

I have not experienced any stricture 
of the common duct from the long con- 
tinued use of the T-tube. I have seen 
strictures in cases in which resection of the 
common duct was done and in which a 

1-tube was used for purposes of drainage 
as part of the resection. This is explained, 
I think, by the fact that when any circular 
duct is cross-sectioned, the ends have a 
tendency to contract. It is not caused by 
the t-tube but by the resection itself. 
Nature has a tendency to cause such 
wounds to contract. 7 

This condition of contraction I have 
seen exemplified in cholecystenterostomies 
in which the jaundice of pancreatic ob- 
struction of the lower end of the duct 
has been cleared up by a cholecysten- 
terostomy and after several months has 
returned, whereupon a secondary operation 
has shown that the cholecystenterostomy 
had closed, not only as shown by the 
jaundice, but also demonstrated at the 
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second operation by the enlargement of 
the common duct, cystic duct and gall 
bladder. As further proof, the condition 
has been relieved by a re-establishment 
of the cholecystenterostomy. 

The length of drainage in cases of 
cholangitis will also depend upon the 
character of the bile discharged. Cloudy 
bile indicates continuance of the drainage 
and irrigation; clear bile, normal appearing, 
is an indication for removal of the tube 
after proper precaution of shutting off is 
done. 

Where in cases of stone the drainage is 
clear and suddenly stops, one is to suspect 
a Stone higher up above the tT-tube. 
When, as sometimes happens, a sudden 
stoppage Is accompanied by jaundice and 
irrigation does not relieve the condition, 
the injection of a few cc. of brominized 
olive oil and an x-ray of the biliary tree will 
probably disclose the site of obstruction. 

There are some cases of cholangitis, 
however, in which while a plentiful supply 
of bile is discharged through the tube, and 
while there is bile demonstrated in the 
stools, jaundice persists. This means that 
there is destruction of the liver about the 
finer radicles sufficiently extensive to 
cause jaundice in spite of drainage. Such 
patients usually die. The bile which is 
discharged contains considerable detritus 
as evidenced by liver destruction. 

In cases of reconstruction of the com- 
mon duct in which the injury has involved 
the entire circumference of the duct, and in 
which it has been necessary to resect scar 
tissue and to freshen both open ends of the 
duct, it is better to employ a Vitallium 
tube rather than a T-tube, as a T-tube 
in such cases is sometimes followed by 
stricture. 

Where there has been extensive chole- 
dochitis, it is better to leave the T-tube 
in for a considerable time. 

The tT-tube is removed by grasping it 
firmly where it emerges from the wound, 
using a large piece of gauze and in the other 
hand an additional piece of gauze to 
prevent splattering when the T-tube comes 
out. The patient is instructed to take a 
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deep breath and steady traction is made 
on the tube. Very little traction is usually 
necessary; the tube comes out easily. 
There is a slight escape of blood which is 
controlled by pressure over the external 
wound opening. In five or ten minutes this 
stops, a dry dressing is applied and the 
patient is instructed to change the dressing 
when soiled. Very often there is no further 
escape of bile. At times, there may be a 
slight escape of bile for a few days but 
the resulting sinus quickly heals. Knowing 
of the experience of other operators, | 
have been rather anxious for the first 
few weeks as to whether or not there would 
be any recurrence of the symptoms. 

In repairs of the common duct there 
have been three instances in which further 
repair was necessary, owing to further 
contraction in a syphilitic duct in one 
case, and stricture formation in two cases, 
in both of which the original injury of the 
duct was of a nature to involve its entire 
circumference. 

From now on it is my purpose to use 
Vitallium tubes in cases of chronic chole- 
dochitis with extensive thickening and 
practical obliteration of the lumen of the 
duct for a considerable distance, and also 
in those cases in which stricture may be 
expected through the destruction of the 
entire circumference of the duct. 

The epithelial lining of the common duct 
grows quickly, and is a great aid in 
reconstruction. In the first case, a syphilitic 
obliteration of the common duct, I relied 
upon this and while it was necessary after 
some months to reoperate, a considerable 
portion of the duct had regenerated. 

Injuries. Wounds of the bile ducts 
other than operative are usually accom- 
panied by injuries to the liver, so when 
the latter are operated upon it is wise to 
explore the gallbladder and ducts in 
addition to the liver injury. Injuries to the 
bile ducts alone are very rare. As there 
are no immediate localizing symptoms, 
they remain unrecognized for a _ time. 
Following trauma of the epigastrium or 
right hypochondrium the detection of 
increasing intraperitoneal effusion, iliac 
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dullness, bile pigments in the urine, light 
colored or white feces and jaundice, which 
is not always present, are indications for 
exploration. 

Intraperitoneal effusion of bile in the 
absence of infection does not produce peri- 
tonitis. When the effusion is quite rapid, 
paracentesis is indicated and Jater opera- 
tion on return of the effusion. Prognosis 
is bad when infection occurs; early opera- 
tion is best. 

In recorded cases operation has been 
limited to drainage of the subhepatic 
area or direct drainage of the hepatic or 
common ducts. Recovery usually follows. 

If the tissues are infiltrated no prolonged 
search should be made. As stated, drainage 
usually suffices. Such operations have 
been done from the second to the forty- 
second day. 

On account of infiltration by bile any 
reconstruction operation is difficult. If 
the lesion admits of demonstration simple 
T-tube drainage should be done, or failing 
identificaton neighborhood drainage. If 
the duct is completely torn across recon- 
struction should be attempted, or if 
impossible, a T-tube or Vitallium tube 
should be used with omental protection. 

Whatever the method of treatment 
(simple drainage, repair or T-tube) used, 
subsequent contraction with stricture may 
follow depending upon the character of 
the tear (extensive and irregular) in the 
common duct. A metal tube is indicated. 

As a surgical curiosity I mention com- 
plete tear of the cystic duct in which 
ligature of the duct and cholecystectomy 
was done successfully by Lessing. 

Lejars reports an interesting case of 
rupture of the hepatic duct, situated 
very high up, and operated upon at the 
end of five weeks, in which M. Garré 
was compelled to confine himself to packing 
and drainage. The patient returned to the 
hospital a year and a half later deeply 
jaundiced. Owing to the impossibility of 
dealing directly with the cicatrix in the 
canal, Garré incised Glisson’s capsule 
at a part of the left lobe of the liver where 
the superficial bile ducts appeared greatly 
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dilated, and anastomosed the incision to 
an opening in the duodenum. The jaundice 
disappeared, and permanent recovery fol- 
lowed this hepaticocholangioenterostomy. 

Tumors involving the common bile 
duct are intrinsic and extrinsic. The 
intrinsic tumors include papillomas, lipo- 
mas, fibromas, zanthomas and adenomas. 
Tumors may also involve the stump of the 
cystic duct following cholecystectomy. 
W. J. Mayo has reported two such cases 
in which partial obstruction of the com- 
mon duct was present and in which 
resection with reconstruction of the com- 
mon duct resulted in cure. Comfort and 
Walters have reported a neuroma of the 
cystic and common ducts successfully 
resected and well eight years postopera- 
tively. Duct tumors are rare. They have 
no characteristic early symptoms. Late 
symptoms are those of progressive jaundice. 
Even at operation it is sometimes difficult 
to establish an exact diagnosis. Hypo- 
dermic injection of the duct at an explora- 
tory operation with immediate x-ray by 
the method of Mirizzi is helpful but time 
consuming. 

Malignancy of the common duct is 
very rare. It can be diagnosed only at 
operation. As in other lesions of the 
common duct causing jaundice operation 
should be done as soon as possible. 

The location of the tumor will govern 
the operative procedure employed. Usually 
these cases are so advanced that chole- 
cystenterostomy is all that can be done. 
It is necessary to know just where the 
cystic duct enters the common duct and 
that the disease is below their junction 
so that the anastomosis may function. 

Extrinsic: tumors causing pressure are 
comparatively common. They are usually 
of the pancreas but may be of stomach or 
duodenum. I have had one case of car-— 
cinoma of the hepaticoduodenal ligament. 

In excision of the cystic duct for tumor 
the gallbladder must also be removed and 
if necessary a portion of the common 
duct with reconstruction. If the tumor is 
situated high up on the common duct, 
resect if possible with hepatico-duodenal 
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anastomosis; if situated in the course of 
the common duct, carry out resection and 
end-to-end anastomosis or hepaticoduo- 
denostomy. If the tumor is located in the 
duct, do a cholecystenterostomy when the 
cystic duct is above the tumor. Tumors 
involving the terminal portion of the 
common duct (duct wall, ampulla, pan- 
creas, duodenum) are usually too ad- 
vanced for resection so a cholecystenteros- 
tomy is the operation of necessity. 

In regard to pancreatic tumors it Is 
hard at times to tell whether the enlarge- 
ment of the head of the pancreas is 
malignant or inflammatory. I have had 
several patients alive and well many 
years following cholecystenterostomy which 
at operation were thought to be malignant. 
There are many such cases in the litera- 
ture. In cholecystenterostomy accurate 


layer by layer suturing is to be done with , 


additional sutures to obviate tension. 
In cholecystogastrostomy Walters sutures 
the anterior stomach wall to the falciform 
ligament of the liver to avoid tension. 

In certain cases of intraliver duct 
involvement by tumor, curetting of the 
obstructed duct in case of right or left 
hepatic duct involvement is carried out 
with T-tube drainage (Walters), and occa- 
sionally hepaticocholangioduodenostomy. 
Of course, these operations are palliative 
only. 

Tumors involving any duct are to be 
resected whenever anastomosis of any 
kind can be done. As yet, no one apparently 
has used the gallbladder as a tube to 
connect duct or ducts with the duodenum. 
Such a solution could rarely be utilized. 

Transduodenal excision involves a mor- 
tality of 38 per cent, retroduodenal excision, 
a mortality of 50 per cent, resection of the 
duodenum with duct tumor, a mortality 
of 35 per cent. These operations are risky 
and the recurrences rapid. 

When terminal duct tumors or extrinsic 
tumors involving the terminal duct are 
thought resectible, cholecystjejunostomy 
should replace cholecystduodenostomy or 
cholecystgastrostomy in order that not 
only may the jaundice be relieved but 
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that later resection with gastroenterostomy 
be made easier. Whipple has devised a 
two-stage operation, at the first stage of 
which posterior gastroenterostomy and 
section of the common duct below the 
cystic duct, and cholecystgastrostomy are 
done. At the second stage several weeks 
later Whipple performs a resection of the 
first portion of the duodenum with removal 
of the affected portion of the pancreas 
and all glands, and the portion of the 
common duct previously sectioned, with 
ligation of the pancreatic duct or ducts and 
suturing of the cut surface of the pancreas. 
The duodenal openings are closed. 

Any operation which relieves the jaun- 
dice some time before the resection is 
attempted makes for safety. Cholecyst- 
jejunostomy leaves a freer field for sub- 
sequent resection of all affected tissues. 
By using a long loop sufficient jejunum 
is left for subsequent gastroenterostomy 
at a time when the patient is jaundice 
free and in better shape for the extensive 
procedures necessary. Cases usually pre- 
sent themselves at too late a stage for 
any but the first stage; nevertheless, 
cholecystjejunostomy and not cholecyst- 
duodenostomy or cholecystgastrostomy I 
think is preferable and a second explora- 
tory operation done under more favorable 
conditions. 

Biliary Dyskinesia. After removal of 
the gallbladder there occasionally occur 
attacks of pain similar to the original 
attacks. When of mild nature, not occa- 
sioning much discomfort, they are usually 
relieved by diet. Occurring soon after a 
cholecystectomy for a gall bladder which 
was not marked disabled as to function, 
the cause is found in spasm of the sphincter 
of Oddi and dilatation of the common 
duct in nature’s attempt to have the duct 
take on the pressure function of the gall- 
bladder. These symptoms usually last 


for about six months when the sphincter 


of Oddi accommodates itself and the 
common duct has enlarged. In the totally 
disabled gallbladder we do not have this 
syndrome following. A patient with symp- 
toms which persist after a cholecystectomy 
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for a practically functionless gallbladder 
and in which at operation the compensa- 
tory dilatation of the common duct has 
been demonstrated should be operated 
upon and the common duct opened and 
explored. The surrounding area should 
also be carefully explored. Pains occurring 
under these conditions are usually over- 
looked stones in the common duct. It is 
so easy to overlook a small stone in the 
common duct or small stones in the 
hepatic ducts. Hepatic duct stones, so- 
called liver stones, are usually small 
black, or blackish brown, and flat. When 
such stones are found at operation it is 
wise to drain the common duct as well 
as to flush out the hepatic ducts and also 
to suction the hepatic ducts. All procedures 
must, of course, be extremely gentle to 
avoid injury. 

Other causes of pain simulating the 
original attacks are duodenal ulcer situated 
low down on the posterior wall of the 
duodenum not possible to visualize with 
x-ray (Mayo Clinic), pancreatitis and 
stricture of the common bile duct. A 
study of the contributions of Mirizzi, 
Best and Hicken will be of value in 
differentiation by cholangeography and 
_choledochography. Again, let me em- 
phasize that a patient suffering recurring 
pain not thought to be compensation of 
the sphincter of Oddi and of the common 
duct due to removal of a partially dis- 
abled gallbladder should be operated upon 
and a thorough exploration of the duct 
done. Walters believes that forcible dilata- 
tion of the sphincter of Oddi to a diameter 
of 6 mm. using graduated sounds and 
prolonged tT-tube drainage should be done 
in cases in which there is inflammation 
of the duct wall. In any event, it is my 
belief that prolonged t-tube drainage with 
thorough exploration will result in relief 
irrespective of the dilatation of the sphinc- 
ter of Oddi, provided a medium-sized 
probe passes freely. Stricture, of course, 
will require the usual operative treatment 
of choledochoduodenostomy if the stric- 
ture is not susceptible to resection. Cho- 
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langitis is another cause which also requires 
prolonged t-tube drainage of the common 
duct with irrigations. 

Absence of the common duct is rare. 
Congenital obliteration of the duct is also 
rare and Is usually due to errors in develop- 
ment as the ducts change from the solid 
state to a vacuolated state, later the 
vacuoles coalescing. Development may 
stop at any stage, resulting in complete 
obliteration or stricture. 

Other causes are congenital syphilis, 
fetal peritonitis and inflammation of the 
duct itself. In the forms due to errors in 
development there may be absence of 
any or all of the ducts, or atresia of any 
or all the ducts. In some cases there is an 
absence of extrahepatic ducts, the gall- 
bladder emptying directly into the duo- 
denum. In other cases it may be the 
character of the bile itself which is at 
fault, inspissated bile causing complete 
obstruction. In other cases due to error 
in development the common duct may be 
extremely small, m which event the 


obstruction is partial. 


As to whether such cases are amerable to 
treatment can be decided only at opera- 
tion. The disease process resulting from 
congenital anomalies and inflammations 
may be so extensive in the liver that no 
operative procedure will be of any avail. 

Symptoms are such as follow common 
duct obstruction and jaundice may be 
present at birth or may appear a few 
days or a few weeks later and is progressive 
with the usual pathological changes in 
all tissues. 

Ladd has reported forty-five cases of 
congenital atresia of the bile ducts. The 
majority of patients unoperated upon die 
within six months. In Ladd’s series forty 
cases showed complete obstruction. Of 
these, thirty-seven presented possibilities 
of cure. Sixty per cent of the: patients 
operated upon recovered, remained free 
from jaundice and developed normally. 
Ladd advises operation between the second 
and fourth months, choledochoduodenos- 
tomy being the operative choice. 
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consequent defect. in this portion of the 
three-dimensional graph. The Lasegue,? 


Ober* and Freiberg? signs also have to do 


vara with limitation of abduction shows 
a flattening on the right side of the cube. 
A defect is found in the internal rotation- 


Fic. 2. Hip arthrometer. This shows the arthrometer in use. The hip in this 
case is being held in 42° flexion, 15° abduction and 37° external rotation. 
There is no rotation of the pelvis. If the pelvis moves, its motion may be 
noted on the protractor measuring this motion, but it is not reflected on the 
hip arthrometer and so does not cause an error in this reading. 


adduction part of the graph on posterior 
slipping of the upper femoral epiphysis. 
A malunited fracture of the neck with 
external rotation and coxa vara deformity 
shows an increased external rotation and 
adduction with a decrease abduction and 
internal rotation. These and other points 
are demonstrated in detail in the case 
reports which follow. 

In our routine examination, certain 
signs are looked for to which are attached 
the names of those who originally described 
them. We do not belittle them or dis- 
courage their use, but it is our belief that 
these can be more clearly interpreted 
if they are fitted into the complete motion 
graph. One of these is the Patrick! sign 
which was originally described to indicate 
arthritis of the hip. This sign is positive 
when there is limitation of extension of the 
flexed, externally rotated and abducted 
hip. This limitation of motion shows a 


with limitation of hip motion and are 
used in the differentiation between low 
back and hip disorders. They are signs of 
the “low back-sciatic syndrome” rather 
than of hip disease and indicate spasm or 
contracture of the posterolateral fascia 
of the thigh. They do cause limitation of 
motion of the hip, however, and con- 
sequently produce characteristic changes 
in the graph. 

In order to measure combined. motions 
accurately, an arthrometer has been de- 
vised. (Fig. 2.) Without a mechanical aid, 
combined motion could not be accurately 
measured. This arthrometer is too cumber- 
some and complicated for routine clinical 
use, but it can be used in the more obscure 
cases and the facts gained from its use 
may aid the diagnosis in any case. 

That this arthrometer accurately meas- 
ures motion of the hip joint is demonstrated 
by these diagrams. (Fig. 3.) A protractor 
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placed opposite the head of the femur and motion is being estimated. Milch> has 


moving in the anteroposterior plane obvi- 


discussed this recently. Motion of the 


ously reflects this motion. Abduction pelvis can cause an apparent increase in 
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Fic. 3. Points of measurement. These charts are designed to show that the arthrometer accurately 
measures hip joint motion. Flexion and extension (upper left) are measured immediately 
lateral to the head of the femur. Abduction and adduction (upper right) are measured at this 
same point which necessarily moves up with abduction and down with adduction, maintaining 
the same position relative to the trochanter. Rotation (lower right and left) is measured on the 
femur, immediately above the knee, as rotation at this point is the same as rotation at the hip. 


and adduction can be accurately measured 
at the same point. It is only. necessary 
that the center of motion, by moving up 
and down, keep a fixed position relative to 
the trochanter. Rotation can be accurately 
measured at any point on the thigh as it 
moves as a whole. With this arthrometer, 
it is measured slightly above the knee. 

All know, but sometimes forget, that 
pelvic motion must be prevented or at 
least it must be measured, when hip 


range of all motions of the hip. Contact 
with the abdomen is also said to limit 
flexion of the hip, but it is our opinion that 
if the pelvis is not allowed to tilt, it is 
only in the very obese individual that 
this is true. It is also always necessary 
to remember that the hamstrings limit 
flexion of the hip when the knee is extended 
and the quadriceps limits extension of the 
hip when the knee is flexed. In addition, 
many careless and inaccurate statements 
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Case I 
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Fic. 4. Three-dimensional graph of reported cases. 
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are made regarding hip motion. For 
example, one text states that contact 
with the other thigh limits adduction. 
The other thigh should be moved out of the 


Case 1 


Case 


Case 11 
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Case v 
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way. Many other such examples could be 
cited. 

® So much for the general considerations 
of hip joint measurement. What factors 
determine motion? The bony configuration 
generally defines the range of motion, 
1.e., the size and shape of the acetabulum, 
the angle of the neck and shaft, its ante- 
version, etc. A very wide'range of motion is 
possible when soft part limitation is not 
imposed. For example, in the dry skeleton, 
if the femur is highly abducted and 
externally rotated, the hip can be moved 
in the full arc of 360 degrees. It is quickly 
seen and can be forecast accurately ac- 
cording to mathematical formula what 
extensive changes in motion result from 
slight alterations in the angle between the 
neck and shaft of the femur and in the 
anteversion. Hypertrophy of cartilage, car- 
tilaginous erosion, irritation, exostoses, etc., 
also affect motion. Soft part structures, 
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Fic, 5. a and B, x-rays of reported cases, 
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especially the capsule, are most important 
causes of limitation. A study was made 
of a cadaver specimen and the complete 
range of motion measured. It was found 
that the measurements coincide almost 
exactly with the normal living. This 
confirms the observation of Stassen as 
reported by Steindler.* Incidentally, Steind- 
ler, in his “Mechanics and Motion of 
Joints” offers an excellent discussion of 
joint motions, including the hip. Other 
soft parts, such as contracted and spastic 
muscles, fascial bands, etc., are common 
offenders in limiting hip motion. The 
muscles especially bear close study as they 
have very complex actions. Sometimes 
this action reverses itself as the thigh moves 
from complete extension to complete flex- 
ion. Interpretation of localized limita- 
tion of motion is made easier if this is 
remembered. 


CASE REPORTS 


CasE1. H. F., female, thirteen years of age, 
had an early posterior slipping of her upper 
femoral epiphysis. It was necessary to retouch 
the lateral view in order to demonstrate the 
neck and head of the femur, but the posterior 
slipping was easily seen. The three-dimensional 
graph of this case shows the limitation of 
internal rotation which is a mathematical 
necessity in this condition. When a posteriorly 
slipped head is internally rotated to its limit, 
the rotation of the shaft lags behind. Also, note 
the expected increase in external rotation, 
as in this motion the shaft precedes the head. 
Also note the increased abduction. This 
abnormal motion is thought to be a very impor- 
tant sign of this condition and sometimes it is 
found before x-ray changes are demonstrable. 

Case ut. E. M., male, 18 years of age, had 
a marked hip deformity caused by a cyst in 
this region. The patient suffered from osteitis 
fibrosa disseminati and showed a cystic 
degeneration of other bones. This case is 
offered because it shows a remarkable range 
of motion in the presence of most extensive 
bony deformity. The expected decreased abduc- 
tion and increased adduction is found. 

Case ur. C. G., twenty-eight years of age, 
female, had a soft part infection about the 
left hip as a child, but now shows no symptoms. 
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X-rays show a slight lack of development of 
this side, but, generally they are not remark- 
able. In the routine examination of this case, 
the Patrick sign was found to be positive and 
one might conclude that the patient has some 
hip disorder which causes spasm or shortening 
of the adductor muscle group. However, if the 
complete range of motion is determined, it is 
found that while there is a decreased abduction 
and external rotation, there is an increased 
adduction and internal rotation. In short, the 
size and shape of the motion graph is normal, 
but it is simply shifted toward the adduction- 
internal rotation segment. 

Case iv. R. R., forty-seven years old, 
male, had a moderately severe malum coxa 
senilis. He had had symptoms for about five 
years and there was some erosion of cartilage 
and some lipping. The cubic graph shows not 
only Patrick’s limitation of extension of the 
flexed, abducted and externally rotated hip, 
but a generalized limitation of motion. If an 
arthritis is sufficiently advanced to show in 
the x-ray, there will be a more extensive 
limitation of motion than that described by 
Patrick. 

Casev. E.R., nineteen years of age, male, 
had had pain in his hip for three years. The 
x-rays show some disturbance in the epiphyseal 
line. Before inspection of the lateral view, 
posterior slipping of the epiphysis would be 
suspected, but this latter shows no abnor- 
mality. The motion graph shows a marked 
limitation of extension and also internal 
rotation. This patient’s age, the distorted 
epiphyseal line, the lack of changes within 
the joint itself allow this to be classified as an 
osteochondrosis. The extreme limitation of 
motion is probably due to changes in the 
cartilage and capsule. 


Other studies have been made and it is 
expected that as many more are made, 
we can better interpret the meaning of 
abnormalities of hip motion. 

In conclusion, we reiterate that accurate 
measurement of motions of the hip joint 
often is an aid to diagnosis of disorders 
here. We especially emphasize that com- 
plete delineation of the complex motions 
is necessary if motion may be said to have 
been determined accurately. We have 
demonstrated an arthrometer by which 
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one can accurately measure these motions 
and we show a three-dimensional graph 
by which we graphically chart them. 
We cite conditions in which an earlier 
or more accurate diagnosis is possible 
because of these measurements. 
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IN avulsion or ‘‘duck-beak”’ fractures the fragment is drawn up by the 
attached Achilles tendon, and cannot be reduced or held by conservative 
treatment. A stainless steel screw is satisfactory for internal fixation; on 
account of its superficial position the screw must be removed three months 
later, after union has taken place. A shoe with a heel raised should be worn 
for the following two months, during which period physiotherapy may be 


necessary. 


From “Fractures and Dislocations for Practitioners” by Edwin O. 
Geckeler (The Williams & Wilkins Company). 
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BOWEL SURGERY* 


IMPRESSIONS AFTER FIVE YEARS OF EXPERIENCE 


Louis BERGER, M.D. 
Attending Surgeon, Jewish Hospital of Brooklyn 


HE purpose of this communication 
is to transmit our impressions gained 
from a five-year study of surgery of 
the large bowel. Although the cases are 
varied (Table 1), such a study must of 
statistical necessity be concerned mainly 
with cancer of the colon, which comprised 
86 + per cent of all the cases tabulated. 
The gastrointestinal service of the Jewish 
Hospital was organized in April, 1938. 
Since then its course has been similar to 
many beginning specialty services, slow 
to start, but gradually gaining momentum 
and finally becoming an accepted part of 
the surgical service. The gastrointestinal 
service, as its name implies, has within its 
scope all major intestinal surgery from the 
cardio-esophageal junction to the rectum, 
inclusive. This paper, however, concerns 
itself mainly with the large bowel. At the 
Jewish Hospital, the service has eight beds, 
the overflow going to general surgery. 
These eight beds have for the most part 
been filled in the past two and a half years. 
As a result, a unique opportunity has been 
granted to a small group of surgeons and 
the resident staff to study and familiarize 
themselves with the technics and problems 
of major bowel surgery. At the present 
writing, the resident staff performs prac- 
tically all of the major and minor operative 
procedures. Technics have been standard- 
ized and although individual patient varia- 
tion is taken into account, the service as 
it now functions represents an excellent 
source of material and training for our 
surgical residents. 
Our patients derive from the medical 
wards, the clinic and the local physician. 
Very often as not, they are in a poor physi- 
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cal condition, emaciated, anemic. with 
associated complications of diabetes and 
arteriosclerotic heart disease. All of our 
patients are within the so-called carcinoma 
age group, namely forty to eighty years. 
In our series, the sexes are fairly equally 
divided except for the curious predomi- 
nance of males (73 per cent) in the right 
colon group. However, due to the small 
number of cases, this probably is not 
statistically significant. The symptoms 
manifested have not varied from those 
usually associated with. malignancy of 
the bowel. (Table 11.) Upper abdominal, 
crampy pains were common in all groups, 
while blood in stools and constipation 
were present in a large number of lower 
left colon and rectal cases. Obstipation 
was most common in left colon cases. We 
have not noted alternating diarrhea and 
constipation in our right colon cases. 
Chronic obstruction due to the malignant 
disease is common, while acute obstruc- 
tions, in our experience, have been pre- 
dominantly in the left colon. 

Despite current accepted teaching, the 
peripheral blood of our right colon cases 
showed no greater degree of anemia than 
the others, although the percentage of 
cases having anemia was greatest in this 
group. Assuming that a hemoglobin of 
70 per cent or less and a red blood cell 
count of 3,500,000 or less represents a 
state of anemia, anemic states were found 
in the various groups as follows: right 
colon, 50 per cent; mid colon, 20 per cent; 
left colon, 42 per cent; rectum, 30 per cent. 
The most severe anemias were found in 
the rectal and right colon groups. All, 
however, except in the acutely obstructed 


* From the Gastrointestinal Service, Jewish Hospital of Brooklyn. 


31 


. 
aw : 
: 
: 
< 
‘ 
. 
tee 


32 American Journal of Surgery Berger, Hirsch—Bowel Surgery 


TABLE I 
CASES WITH LESIONS _IN LARGE BOWEL 


(A) Benign lesions 


(1) Chronic ulcerative colitis 12 
(2) Volvulus of Sigmoid 2 
(3) Diverticulitis of Sigmoid 3 
(4) Imperforate Anus 1 
TOTAL 18 
(B) Malignancy 
(1) Right Colon 22 
(2) Mid Colon 10 
(3) Left Colon 43 
(4) Rectum 
TOTAL 16 
TABLE II 
SYMPTOMS 
Right Mid Left 
Colon | Colon | Colon | Rectum 
Abdominal discomfort | + ++ +44 + 
Abdominal cramps + ++ +++ + 
Change in 
bowel habits + ++ +++ $444 
Blood in stool 

Occult +464 + + 
Anemia 50% | 20% | 42% 30% 
Hgb 70% of of of of 
R.B.C. 3,500,000 cases | cases cases cases 

Evidence of + ++ 
Obstruction 

Hypertension 21% 25% | 32% 41% 
Systolic 150 
Diastolic 90 

Fatigue +++ + + ++ 

Anorexia +++ ++ + 

Weight loss +4 ++ 
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phase, manifested more or less peripheral 
anemia depending on the length of the 
disease and its spread. Systolic and dias- 
tolic pressures, as tabulated in this series, 
were lower in the right colon cases and 
higher in the left colon and rectal cases. 
Hypertension was very common’ in the 
left colon group. Assuming that hyperten- 
sion Is present when the systolic pressure 
is recorded as 150 mm. or higher, and 
diastolic pressure as go mm. or higher, 
hypertensive states were found in the vari- 
ous groups as follows: right colon, 21 per 
cent; mid colon, 25 per cent; left colon, 
32 per cent; and rectum, 41 per cent. We 
have no explanation for this phenomenon, 
since age, sex and associated degenerative 
diseases were approximately the same in 
all groups. 

Diagnosjs rested on symptomatology, 
contrast enema and sigmoidoscopy. X-ray 
studies of colon lesions by barium meal, 
especially in cases of chronic or subacute 
obstruction, very often ended disastrously, 
because acute intestinal obstruction super- 
vened. These patients in most instances 
did not respond well to surgical therapy. 
We have noted some difficulty in x-ray 
interpretations of cecal lesions. If any 
doubt exists and the symptomatology 
points to a malignant cecal lesion, we now 
prefer to explore; having found that much 
' valuable time was lost in repeat x-rays 
- from both below and above, which, in the 
end, were still inconclusive. Of interest is 
the fact that a number of cecal lesions in 
which the x-ray diagnosis was in doubt 
were found at operation to be instances 
of segmental non-specific colitis grossly 
limited to the cecum. 

Any discussion of operability (resecta- 
bility) must necessarily concern itself with 
the mode of malignant spread. Local 
lymphatic spread, if confined to the mesen- 
tery, is amenable to total extirpation. 
Spread into the more distant nodes, 
periaortic, etc., has been no contraindica- 
tion to radical resection. At times it has 
been difficult to differentiate between in- 
flammatory and malignant involvement 
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of the nodes. Since, however, the combina- 
tion of other factors besides lymphatic 
spread have influenced our criteria of 
operability, this differentiation is not as 
important surgically as it may be patho- 
logically. Spread by contiguity is similarly 
amenable to surgery if vital structures are 
not involved. Contiguous invaded bowel 
has been resected, as have portions of the 
anterior abdominal wall. Bladder has not 
been resected, but shaved closely. Vascular 
metastases, as evidenced in the liver, have 
caused some concern. Two or three isolated 
metastatic deposits in the liver have been 
no bar to radical resection, since patients 
in this state have lived two or three years 
after resection. We have not resected in- 
volved portions of liver, although in the 
future, if we find a single isolated metas- 
tasis, we plan to do so. In rectal carci- 
nomas, the radical abdominoperineal 
amputation was performed despite isolated 
liver metastases, if other conditions were 
favorable, especially since the mortality 
was not influenced by these metastases 
and the patient’s subsequent life was 
rendered more comfortable. Our limits of 
operability have been extended to the 
point that only if the bowel is frozen, or 
the liver studded, is a palliative operation 
performed. As is seen in our cases (Table 
111), lymphatic metastases (44 to 68 per 
cent) rank high in all groups of colon cases, 
while vascular metastases vary from 22 
to 29 per cent in the respective groups. 
It should be understood that these percent- 
ages are derived from our operative find- 
ings as contrasted to pathological studies 
reported in the literature. Vascular metas- 
tases are common in all but the mid-colon 
group, but the small number of cases 
negates the importance of this finding. 
Curiously, the mid-colon and rectum most 
often presented no evidence of any of the 
three types of metastatic spread. It should 
be stated that although the presence of 
distant metastases, especially in the liver, 
precludes hope of cure, resection of the 
local growth is most often followed by a 
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gain in weight and well being. Death due 
to a liver studded with metastases is 
kinder to the patient than death from a 
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sion, utilizing the Miller-Abbott tube. 
Passage of this tube through the pylorus 
in the acutely obstructed cases is difficult. 


TABLE III 


OPERATIVE EVIDENCES OF MALIGNANT SPREAD 
(Percentage of Gases) © 


Right Mid Left 

Golon Golon Golon Rectum 
Lymphatic 68% 60% 44% 56% 
Vascular 22 23 29 
Contiguous 55 20 54 41 
None 9 20 9 34 
OPERABILITY 545% 90% 70% 59% 


perforation of an ulcerating mass with 
generalized peritonitis. 

Arbitrary classification of the ninety- 
eight resected tumors according to the 
classification of Broders merely points to 
the fact that most tumors belong to groups 
2 or 3. In the main, pathological grouping 
has not affected operability. 

Of great importance in the determination 
of operability is the presence or absence 


Even after passage into the small bowel, 
it is ineffective if the ileocecal valve is 
competent, therefore, rendering the large 
bowel a closed loop. Time is a factor in 
relieving the obstruction, especially in 
view of pending perforation. It has been 
our practice to perform tube cecostomy 
rather than transverse colostomy because 
of the relatively minor trauma of the 
procedure. 


No Obstruction 
Acute Obstruction 
Subacute Obstruction 
Chronic Obstruction 


TABLE IV 

INCIDENCE OF OBSTRUCTION 
Right Mid Left 

Colon Colon Colon Rectum 

12 5 

{ 8 

4 12 4 

0 3 2 

22 643 4) 


TOTAL 


of obstruction. (Table tv.) The deaths 
from acute obstruction occurred solely in 
those patients with obstruction in the left 
colon, mainly in the splenic flexure. In this 
latter group, patients generally came in 
with marked obstructive symptoms of 
four to eight days and died of generalized 
peritonitis even though minor decom- 
pressive procedures (cecostomy) were re- 
sorted to. We have not been successful 
in the acute cases with medical decompres- 


We have been greatly impressed with 
results of the management of the sub- 
acutely obstructed cases. These cases 
have been decompressed medically and 
clinically improved so that obstructive 
symptoms no longer became manifest. If 
at operation in these cases, dilated loops 
of bowel were seen, and radical resection 
attempted, the mortality was high and 
the convalescence very stormy. We have 
learned to perform minor preliminary 
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decompressive procedures rather than im- 
mediate radical resection in these cases. 
From what has been said it appears 
quite evident that operability for the 
most part depends on whether or not. the 
patient is obstructed and what the intra- 


abdominal findings are. The general con- 


dition and the associated diseases which 
the patient may have, are not deterrents 
to operation (except, of course, a moribund 
state). It does not follow, however, that 
we disregard the general state of the 
patient. It is a matter of common sense 
that a patient, debilitated and anemic, 
rendered more or less cachetic from harbor- 
ing a malignant disease for some time, 
stands operation very poorly. This is 
especially true if associated hypertensive, 
arteriosclerotic, cardiac and diabetic states 
are present. With this in mind, therefore, 
we attach great importance to the meticu- 
lous preoperative care of the patient. The 
clinical, physical and mental components 


given equal care. Anemia and low 


serum protein values in our experience 
have resulted in operative shock and a 
stormy postoperative convalescence in 
which the complications of poor wound 
healing and wound dehiscence were at- 
tended by a high mortality. 


PREOPERATIVE CARE 


Preoperative blood transfusions to ele- 
vate the blood level to at least 70 per cent 
hemoglobin are resorted to, while plasma 
transfusions, parenteral amino acids and 
additional protein feedings are similarly 
used to elevate the serum protein to a 
minimum level of 6 Gm. per 100 cc. 
Significant low blood chloride levels are 
found in obstructed cases associated with 
vomiting. Parenteral saline solutions and 
enteric coated salt capsules given in ade- 
quate amounts and carefully checked by 
frequent blood levels, quickly bring these 
levels back to the accepted normal of 


about 360 mg. per cent of chloride. Liver’ 


function tests are utilized whenever indi- 
cated, but curiously enough, gross aberra- 
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tions of liver function in malignancy were 
not present except terminally. Estimation 
of blood sugar values is routinely performed 
in all patients. Several times we have dis- 
covered diabetes in patients in whom the 
condition was totally unsuspected. Great 
attention is paid to blood urea nitrogen 
and non-protein nitrogen values, especially 
since these are prone to be elevated in the 
age groups associated with large bowel 
cancer. We have not infrequently seen 
patients with subacute or chronic obstruc- 
tion, whose blood urea nitrogen levels 
approached normal after careful attention 
to the correction of anemia and the pallia- 
tive or preliminary decompressive pro- 
cedures. An elevated urea nitrogen which 
does not fall preoperatively is not a contra- 
indication to operation, but we know that 
a stormy postoperative course will result. 
Prostatic hypertrophy with chronic urinary 
obstruction is looked for, and if found, a 
staged or transurethral prostatic resection 
is performed before major bowel surgery 
is resorted to. 

A high caloric, high vitamin, low residue 
diet is given to our colon cases. Attention 
is given not only to the dietary regulation 
of diabetics so that from 0.4 to I per cent 
[+ to ++] of sugar is routinely found in 
the urine, but actually to feeding them a 
truly high caloric diet, although this may 
require a higher daily insulin dosage. We 
do not endeavor to render a patient com- 
pletely sugar free. Thiamin chloride, 
mg. and vitamin c, 500 mg. daily, are 
routinely given, either by mouth or paren- 
terally. Liver, iron and B; complex are 
given when indicated. Since diet restriction 
is common in this group of patients, sub- 
clinical vitamin deficiencies are also pres- 
ent. In view of this, the high daily vitamin 
dosages seemed to us to be of value. Cer- 
tainly we have seen no harm from these 
large doses. 

Like other clinics, we have run the gamut 
of methods of bowel cleansing in attempts 
to reduce the bacterial flora and fauna 
of the intestinal tract in uncomplicated 
cases. At the outset, we resorted to purga- 
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tion and colon cleansing by enemas and 
Irrigations. Following this, sulfaguanidine 
and then sulfasuxidine were used. Our 
procedure at present consists of prelimi- 
nary purgation with epsom salts followed 
by the daily administration of succinyl- 
sulfathiazole in divided doses approxi- 
mating 14 Gm. per Kg. of body weight 
per twenty-four hours. No mechanical 
cleansing of the bowel is performed. Statis- 
tically we have noted no essential difference 
in the rate of wound infection or peritoni- 
tis, whatever the chemical preparation has 
been. It is our impression, however, that 
although wound infection may be the same, 
serious intra-abdominal and intramural 
infections are not only less common, but 
appear to be less vicious and overwhelming. 
Preoperative use at first of sulfanilamide 
and later of sulfadiazine yielded no signifi- 
cant decrease in infections, so that we have 
ceased their use preoperatively. Interest- 
ingly enough, in a number of cases pre- 
medicated with either of these two drugs, 
the procaine continuous spinal anesthesia 
was not effective in the usual doses or was 
completely ineffective. The neutralizing 
qualities of procaine (of the para amino 
benzoic acid group) on the sulfa derivatives 
is well known. Since both sulfanilamide 
and sulfadiazine pass freely into the spinal 
fluid, it is conceivable that a sufficient 
concentration may have been present to 
cause the reverse effect, that is, the effec- 
tive biochemical neutralization of procaine 
with resultant loss of the anesthetic 
properties of procaine. This is now the 
subject of an independent investigation. 
The problem of operative and post- 
operative shock concerned us, as it did 
anyone who dealt with major bowel 
surgery. With the advent of cortical ex- 
tract, cortate with salt was given routinely. 
Shock did occur, although it may be said, 
less severely. However, shock was frequent 
enough to indicate that cortical extract 
was not the only factor. Of late, shock has 
been rare in our series. This is attributed 
to the liberal use of whole blood. Almost 
routinely now, 1,000 cc. of blood are given 
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during and immediately after operation. 
In those patients with severe cardiac 
damage whose parenteral fluid intake must 
of necessity be limited, whole blood was 
given in lieu of saline and the amount of 
parenteral saline administered is con- 
siderably reduced over and above the 
amount usually administered to this type 
of patient. To rehabilitate most patients 
with respect to the criteria described above 
it takes from five to seven days in the 
average case. Some patients, however, 
may take weeks to approach a clinical 
state in which operation may be reasonably 
safe. 

In view of our meticulous preoperative 
rehabilitation of the patient, we believe 
that in most cases a one-stage procedure 
is justified. Stage procedures are resorted 
to only because of obstruction, local me- 
chanical difficulties (obesity, etc.), local 
perforations, or lack of improvement after 
the preoperative measures outlined above. 

Anesthesia has been individualized for 
each case. All cases have been seen by our 
physician anesthetists who prescribe the 
premedication and choice of anesthetic 
agent. However, whenever possible, spinal 
anesthesia has been utilized. For the past 
year and a half, fractional procaine spinal 
anesthesia has been used. The abdominal 
and visceral relaxation, the contracted 
quiescent bowel and the ease of manipula- 
tion not only saves time but allows for a 
direct approach with minimal manipula- 
tion and resultant decreased operative 
shock. Fractional spinal with cautiously 
administered small doses has further ex- 
tended the advantages and usefulness of 
this admirable mode of anesthesia. In 
severe cardiacs, and very poor risk pa- 
tients, ether with intratracheal intubation 
is frequently resorted to. Cecostomies are 
performed under local novocaine infiltra- 
tion anesthesia. Colostomy closures are 
routinely performed under inhalation anes- 
thesia, since the cleanliness of even the 
posterior spinal region is always suspect 
in the presence of an open functioning 
colostomy. 
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RIGHT COLON 


The operation.of choice is the one-stage 
right hemi-colectomy with an ileotrans- 
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three in the hepatic flexure. Five one-stage 
hemi-colectomies with ileotransverse colos- 
tomy were performed with one death, 


TABLE V 
MANAGEMENT OF RIGHT COLON LESIONS 


One Stage Resection with Immediate Anastomosis 5 
Two Stage Anastomosis and Delayed Resection 1 
Lahey Right Hemicolectomy - Delayed Anastomosis 7 
3 
5 


Tleo-transverse Colostomy 
Cecostomy 
Inoperable 


Cases Deaths 


— 


TOTAL 22 


Operable Cases 12 


Operability 


verse colostomy end-to-side. (Table v.) 
We prefer the aseptic closed anastomosis, 
using the Furniss clamp. In point of time, 
the ileotransverse colostomy is done early 
during the operation and if the condition 
of the patient permits, the resection then 
follows. If the structures are fixed, a two- 
stage procedure is performed. Small bowel 
dilatation due to colon obstruction in which 
the performance of an ileotransverse colos- 
tomy would appear hazardous because of 
possible leakage, is an indication to us 
for a Lahey right hemi-colectomy. We also 
utilize the exteriorization operation on 
the right side when we are pressed for 
operative time, for one reason or another. 
Since it is in effect an ileostomy, chlorides 
and serum proteins soon acquire a very 
low blood level. Close attention to re- 
plenishing chlorides with physiologic saline 
and proteins by frequent blood and plasma 
transfusions is required before the ileos- 
tomy becomes equilibrated to the body 
economy. Cachexia, emaciation, 
chloremia and dehydration are common 
before this occurs. 

Twenty-two patients with pathological 
conditions of the right colon pathology 
were treated. Of these, twelve were in the 
cecum, seven in the ascending colon and 


54.5 % 


a mortality of 20 per cent. Seven Lahey 
right hemi-colectomy procedures were per- 
formed, with one death,—a mortality of 
14 per cent. Because of fixation, three had 
preliminary tleocolostomy with a mortality 
of 100 per cent. One died at the completion 
of the second stage of the two-stage pro- 
cedure. Five were deemed totally moper- 
able and one had a cecostomy for a hepatic 
flexure lesion with diffuse metastases. 
Total operable cases numbered twelve, 
with an operability rate of 44.5 per cent. 


Tabulation of Deaths (Right Colon). 1. 
Death occurred in a fifty-nine year old male 
with an ascending colon lesion, fixed. A pre- 
liminary ileotransverse colostomy, open, side- 
to-side, was performed. Postoperatively, the 
patient developed bronchopneumonia, cultur- 
ing pneumococcus type Subcutaneous 
wound dehiscence occurred on the seventh 
day and death on the eleventh day. No 
autopsy was performed. 

2. A sixty-two. year old male, emaciated 
and chronically obstructed, with a cecal 
malignancy which appeared fixed, had an 
ileotransverse colostomy, open, end-to-side, 
performed. No resection was performed. He 
developed diffuse bronchopneumonia on the 
third postoperative day. The patient had a 
marked fascial slough and wound infection 
from which hemolytic streptococci were cul- 
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tured, both aerobically and anaerobically. 
Sulfanilamide clyses were given and wound 
dehiscence followed. The patient died on the 
fifth postoperative day and necropsy showed 
purulent peritonitis. 

3. A seventy-one year old male with a 
hepatic flexure lesion, came in with marked 
nutritional edema and chronic obstruction. 
He had had an excision of a carcinoma of the 
sigmoid with end-to-end anastomosis twelve 
years previously. A Lahey right hemi-colec- 
tomy was performed. On the sixth _post- 
operative day wound dehiscence occurred and 
on the tenth postoperative day a pulmonary 
infarct. Necropsy revealed that death was due 
to pulmonary embolization. 

4. A fifty-nine year old female with a cecal 
lesion, chronically obstructed had a first-stage 
ileocolostomy. The tumor was fixed postero- 
laterally. A right hemi-colectomy was _ per- 
formed three weeks later. The patient was 
given sulfanilamide parenterally and also 
transfusions. Nausea and vomiting occurred 
on the fourth postoperative day and were 
treated with Levine tube and continuous 
suction. This patient presented a picture of 
progressive peritonitis and died on the ninth 
postoperative day. No autopsy was performed. 

5. A fifty-eight year old female, obese and 
diabetic, with chronic intestinal obstruction, 
had an ileotransverse colostomy performed 
without resection. Wound infection occurred 
on the seventh postoperative day accompanied 
by fascial slough and bronchopneumonia devel- 
oped on the twelfth postoperative day. This 
patient had marked hypoprotenemia. Anuria 
appeared on the eighteenth postoperative day 
and death occurred on the twenty-sixth post- 
operative day due to uremia. Necropsy revealed 
shrunken kidneys and bronchopneumonia. 

6. A fifty-five year old male with a hepatic 
flexure lesion, had a resection done with end- 
to-side ileotransverse colostomy. This patient 
developed vomiting and distention on the 
third postoperative day, shock on the fourth 
postoperative day and died six days after 
operation in shock. Necropsy showed that 
the inverted stump of the transverse colon was 
edematous and sat on the ileotransverse colos- 
tomy stoma, effectively plugging it and causing 
obstruction. Although obstructive symptoms 
were present, symptoms of shock and vaso- 
motor collapse predominated. This case repre- 
sented a surgical error in bringing the 
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ileotransverse colostomy too close to the 
inverted transverse colon stump. 


MID-COLON 


The operation of choice was a Rankin 
obstructive resection with extirpation of 
all involved mesentery, insofar as possible. 
Ten patients were treated, nine of which 
were resectable with no mortality. A loop 
colostomy was performed in the tenth case 
because of peritonitis due to a perforated 
neoplasm with hepatic and _ generalized 
peritoneal metastases, operability was 90 
per cent, mortality 10 per cent. (Table v1.) 

Although the exteriorization operation 
has been the operation of choice, we have 
always feared the crushing of the spur 
because of the proximity of the lower por- 
tion of the spur to the root of the mesentery 
of the small bowel. For that reason, we 
believe that in the future, the operation of 
choice will be a resection and immediate 
establishment of alimentary continuity 
with or without preliminary cecostomy. 


Tabulation of Deaths—Maid-colon. A sixty- 
four year old male, emaciated, with signs of 
spreading peritonitis, showed diffuse general- 
ized peritonitis at operation resulting from a 
perforated fixed neoplasm of the mid-transverse 
colon. Hepatic and_ generalized peritoneal 
metastases were present. A rubber tube was 
inserted into the perforation and the abdomen 
closed. He died of generalized peritonitis on 
the fourth postoperative day. No necropsy 
was performed. 


CARCINOMA OF LEFT COLON 


The Rankin obstructive resection method 
with delayed establishment of alimentary 
continuity is favored. A moderate degree 
of obstruction of a chronic nature has 
usually been found. This did not preclude 
the use of the Rankin procedure since vent 
is given to the proximal obstructed loop 
in 24 hours by means of a fine catheter © 
inserted proximal to the clamp. (Table vir.) 

There were forty-three cases, nine of 
the splenic flexure, eight of the descending 
colon and twenty-six of the sigmoid. Thirty 
were operable with an operability of 70 
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per cent. Of these, three patients (10 per 
cent) died. Twelve were inoperable either 
by virtue of acute obstruction (8) or 


Berger, Hirsch—Bowel Surgery American Journal of Surgery 39 


2. In a_ twenty-seven year old poorly 
nourished female, thought to have endometriosis 
with crampy lower abdominal pains and right 


TABLE VI 
MANAGEMENT OF MID COLON LESIONS 


Loop Colostomy 


Gases Deaths 


Rankin Obstructive Resection 9 
TOTAL 10 1 
Operable Cases 9 
Operability 90% 


because of diffuse vascular and peritoneal 
metastases. In this group, five died with a 
mortality of 41.5 per cent. The final case 
was an error in diagnosis. She was thought 
to have endometriosis and had an excision 
of part of ileum with a double-barrelled 
ileostomy resulting. The patient died in 
shock on the second postoperative day and 
at postmortem was found to have car- 


upper quadrant mass of one month’s duration, 
tumor masses were found throughout the 
bowel at a previous exploratory operation. 
One was resected and reported as granulation 
tissue with inflammatory reaction. A resection 
of the obstructive segment of the ileum was 
performed with a double-barrelled ileostomy. 
The patient went into shock during the pro- 
cedure, which lasted forty-five minutes, but 
rapidly responded to the usual measures. She 


TABLE VII 
MANAGEMENT OF LEFT COLON LESIONS 


Cases Deaths 


Rankin Obstructive Resection 30 3 
Ileostomy 
- Gecostomy 8 4 
Transverse Colostomy 
TOTAL 43 9 
Operable Cases 30 
Operability 70% 


cinoma of the sigmoid with diffuse peri- 
toneal metastases [see case #2]. 


Tabulation of Deaths—Left Colon. 1. A 
forty-nine year old female, jaundiced, with 
myocardial involvement, hypertension and 
diabetes, was treated with parenteral glucose 
solutions and insulin. Her jaundice subsided 
and her diabetes was controlled. The Rankin 
obstructive procedure was performed, but 
bronchopneumonia developed on the fourth 
postoperative day due to pneumococcus type 
111. She died on the seventh postoperative day. 
No autopsy was performed. 


sank into a shock state again after a few hours 
and did not rally. Postmortem examination 
showed diffuse carcinomatosis with the original 
site in the sigmoid. 

3. A forty-five year old, poorly nourished 
male with acute intestinal obstruction, not 
relieved by Miller-Abbott tube or Levine tube 
with continuous gastric suction had a cecos- 
tomy performed under local anesthesia. There 
was a perforated lesion of the splenic flexure. 
The peritoneal cavity cultured hemolytic 
streptococci. The patient had persistent dis- 
tention with signs of generalized peritonitis 
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and died on the thirteenth postoperative day. 
No autopsy was performed. 

4. A fifty year old obese female with acute 
obstruction, presented a firm indurated mass 
in the sigmoid region thought to be perforating 
carcinoma or diverticulitis. A loop transverse 
colostomy was performed. Operative shock 
took place from which she recovered. Eight 
hours or so after operation, a vesico-abdominal 
fistula was noted. She died during transfusion 
on the first postoperative day. A check of 
blood grouping revealed no incompatibility. 
No autopsy was performed. 

5. A seventy-nine year old male, acutely 
obstructed, not relieved by usual decompressive 
measures, had a cecostomy performed under 
local anesthesia. No operative shock took 
place. He died on the first postoperative day. 
Postmortem showed a perforated splenic flexure 
lesion with diffuse peritonitis. 

6. A fifty-six year old, emaciated male with 
carcinoma of sigmoid, had the Rankin obstruc- 
tive procedure performed. Bronchopneumonia 
developed on the fourth postoperative day, 
which was treated with sulfapyridine. The 
patient died on the fifth postoperative day. 
Postmortem showed diffuse bronchopneu- 
monia, the peritoneum was clean. 

7. A sixty-seven year old female, emaciated, 
distended and dehydrated, had her distention 
relieved by the usual decompressive measures. 
A Rankin obstructive procedure was _ per- 
formed for descending colon carcinoma. Fascial 
slough occurred on the seventh postoperative 
day complicating wound infection; a decubitus 
ulcer over sacrum appeared and the patient 
died on the twenty-third postoperative day. 
Postmortem revealed bronchopneumonia, ar- 
teriosclerotic heart disease and arteriosclerotic 
kidneys. 

8. A sixty-one year old male obstructed 
and emaciated, had the usual decompressive 
measures taken to no avail. Cecostomy was 
performed under local anesthesia, but shock 
intervened on the third postoperative day 
followed by congestive failure and death. No 
autopsy was performed. 

g. A sixty-seven year old female, who 
entered with tight abdominal distention and 
obstipation of one week, had a cecostomy 
performed under local anesthesia. Cardiac 
decomposition occurred on the first post- 
operative day and bronchopneumonia on the 
second postoperative day. There was evidence 
of overwhelming peritonitis which did not 
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respond to parenteral sulfadiazine and cau- 
tiously administered blood and plasma. She 
died on the eleventh postoperative day. No 
autopsy was performed. Wound inspection 
revealed perforated carcinoma of the splenic 
flexure with diffuse peritonitis. 


CARCINOMA OF RECTUM 


The operation of choice is the one-stage 
combined abdominoperineal amputation 
of Miles. (Table vin.) The artificial anus 
is brought out in the left paramedian in- 
cision which is used for the exploration. 
We have ceased using the stab wound for 
the terminal colostomy and we do not 
close the left paracolic gutter. 

The Lahey staged operation was per- 
formed when the pelvis contained numer- 
ous adhesions to small bowel or if the pelvis 
was the site of inflammation and when it 


‘was believed that a preliminary colostomy 


procedure would allow for a subsidence of 
the inflammatory process. It was also used 
in those cases in which it was believed 
after exploration of the peritoneal cavity 
that the patient offered too many mechan- 
ical difficulties, making a one-stage pro- 
cedure hazardous. 

Terminal colostomies are opened in 
twenty-four hours and a rectal tube is 
cautiously passed two to three times daily 
to release gas trapped in the proximal sig- 
moid and descending colon. 

The cavity left in the perineal wound is 
filled with a Mickulicz rubber dam in which 
a roll of gauze is inserted. The skin edges 
are partly closed with sutures. The gauze 
is partly removed on the third postopera- 
tive day and completely removed with the 
rubber tissue on the following day. Irriga- 
tion is started on the fifth postoperative 
day and continued for about a week. 

This group comprised thirty-nine rectal 
and two anal cases. Eighteen patients were 
subjected to a one-stage combined abdom- 
inoperineal amputation with one death. 
Ten cases had a first-stage Lahey pro- 
cedure. Of these, only five returned for the 
completion of the second stage, with three 
deaths. Eleven patients were deemed in- 
operable and had palliative colostomies 
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with one death. Of the two anal cases, one 
patient had local excision with radium im- 
planation and the other died after the 
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second-stage Lahey performed. Tense dis- 
tention and high temperature developed on 
the second postoperative day, and the patient 


TABLE VIII 
MANAGEMENT OF RECTAL AND ANAL LESIONS 


Cases Deaths 


Combined Abdomino-perineal Amputation 
One Stage (Miles) 18 | 


Combined Abdomino-perineal Amputation 


Two Stage 
a) Lahey Procedure - Ist stage 10 0 
2nd stage 5 3 
b) Lockhart-Mummery 
Local Excision of Anal Lesion | 0 
Palliative Colostomy | 
TOTAL 6 


Operable Cases 12 
Operability 59% 


second stage of the Lockhart-Mummery 
two-stage procedure. Of this entire group, 
twenty-four patients were operable, yield- 
ing an operability rate of 59 per cent. 


Tabulation of Deaths—Rectum and Anus. 1. 
A fifty-nine year old woman in good con- 
dition, had had a first-stage Lahey procedure 
two months previously, then a second-stage 
Lahey with resection of the coccyx. She died 
of purulent meningitis on the eighth post- 
operative day. Necropsy showed purulent 
meningitis. 

2. A fifty-nine year old female who pre- 
viously had a loop colostomy for carcinoma of 
the lower rectum followed in three weeks by 
an anal resection (Lockhart-Mummery), devel- 
oped septic thrombophlebitis on the eighth 
postoperative day; on the twenty-second post- 
operative day, pulmonary infarct and died 
on the thirty-first postoperative day of car- 
diac failure. Necropsy showed generalized 
peritonitis. 

3. A sixty-six year old female who had im- 
mediate postoperative confusion after a second- 
stage Lahey operation, developed wound 
dehiscence on the sixth post-operative day. 
From the seventh to fourteenth postoperative 
day, mental confusion and thrombophlebitis 
of wrist and arm appeared with sudden pul- 
monary edema and death on the fourteenth 
postoperative day. No autopsy was performed. 

4. A forty-eight year old male, had a 


died on the third postoperative day. Necropsy 
showed necrosis of the pelvic floor and of 
urethra, generalized peritonitis and adhesion 
of the loop of ileum to the pelvic floor. 

5. Aseventy-three year old male, chronically 
ill and emaciated, had the small bowel fixed 
in a frozen pelvis. Loop sigmoidostomy was 
performed. Postoperative bronchopneumonia 
developed and was treated with sulfapyridine. 
Evisceration occurred on the tenth post- 
operative day, peritonitis on the eleventh 
postoperative day due to retraction of sig- 
moidostomy, and the patient died on the 
twenty-fourth postoperative day. No autopsy 
was performed. 

6. A forty-nine year old male, poorly 
nourished, had an abdominoperineal ampu- 
tation performed. On the fourteenth post- 
operative day, abdominal cramps developed 
into acute intestinal obstruction in which the 
usual decompressive measures were of no 
avail. He died in vasomotor collapse on the 
eighteenth postoperative day. Necropsy showed 
generalized peritonitis. 


POSTOPERATIVE TREATMENT 


Postoperative treatment was in reality 
a continuation of our preoperative care 
with attention to specific postoperative 
complications. 

In view of the frequent complication 
of gastric and small bowel ileus following 
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major bowel surgery, we have learned 
routinely to aspirate the stomach several 
times daily and not wait until vomiting 
supervenes. We do not utilize continuous 
gastric syphonage with a Wangensteen 
apparatus. 

Postoperative pulmonary complications 
were frequent regardless of the type of 
anesthesia used. Since the advent of potent 
sulfa therapy, however, bronchopneumonia 
appears to have been less lethal and more 
amenable to therapy. At present, our 
reliance on sulfadiazine, given orally or 
parenterally, appears to be justified in 
view of the benign course taken by many 
of these cases. Partial atelectasis occurred 
frequently (10 per cent). In the colon 
group, this state resolved itself spontane- 
ously without resort to bronochoscopy in 
contradistinction to our ‘gastric cases. 

Cardiac complications are frequent as 
might be expected in this age group. Care- 
ful preoperative evaluation of the cardiac 
status by electrocardiographic studies, a 
careful history and physical examination, 
venous pressures and sedimentation rates 
have enabled us to anticipate to some 
degree the acute cardiac decompensation 
states which occurred. Careful preopera- 
tive digitalization of chronic cardiacs was 
resorted to. Postoperatively, cautious ad- 
ministration of fluids, occasionally in con- 
junction with diuretics, has enabled us to 
bridge the first two or three hazardous 
postoperative days. We routinely use in- 
tranasal oxygen postoperatively and avoid 
the depressing action on respiration caused 
by the excessive use of narcotics. 

Wound infections do occur despite chem- 
ical treatment of the bowel and local use 
of crystalline sulfanilamide. Nevertheless, 
these for the most part have been benign 
and have not influenced the postoperative 
course to any great extent. Attempts to 
minimize infection are accomplished by: 
(1) Effective walling off of the skin from 
the subcutaneous tissues; (2) gentle han- 
dling of tissues; (3) aseptic anastomoses 
wherever possible; (4) local sulfanilamide 
implantation both in the peritoneal cavity 
and in the wound; (5) ablation of the 
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exteriorized segment of bowel in obstruc- 
tive resections only after the abdominal 
wound is closed and the incision completely 
covered over; (6) frequent change of 
gloves, especially after manipulating the 
infected bowel; (7) counterdrainage of 
retroperitoneal spaces which may become 
infected, and (8) meticulous hemostasis. 

Wounds which manifest subcutaneous 
infection are opened and allowed to granu- 
late from the fascia upward. 

Fascial sloughs have occurred with de- 
hiscence as an infrequent, but distressing, 
phenomenon. All wounds in this series 
were closed with catgut. Of late, we have 
been using: Deknatel silk No. 1 for our 
fascial closures with very satisfactory 
results. We have not as yet used wire. 
Dehiscence in our experience occurs despite 
strong silk stay sutures. Wound dehiscence 
Is not treated by secondary suture. The 
wound is opened on the slightest suspicion 
of serosanguineous fluid drainage and after 
the sterile gloved hand can feel a sub- 
cutaneous hiatus. The bowel is depressed 
below the peritoneal level by strips of 
iodoform gauze which are placed in sufli- 
cient quantity to bring the packing mass 
up to the skin level. The skin edges are 
then taped together with adhesive and a 
broad adhesive corset is placed completely 
around the patient. Low serum proteins 
are fortified in the usual fashion with blood 
and plasma transfusions and with paren- 
teral amino acids. The packing is gradually 
removed after a week and the wound is 
allowed to granulate from below. Curious 
to relate, we have seen few hernias or evi- 
dences of intestinal obstruction after this 
procedure. 

We prefer intermittent catheterization 
for all our bowel cases except abdomino- 
perineal amputations in whom we leave an 
indwelling catheter for two to three days 
after which we again employ intermittent 
catheterization. We do not employ tidal 
drainage since it has been our experience 
that vesical tone was re-established in all 
but one case during the patients’ hospital 
stay. A few cases of urinary retention were 
found to be due to prostatic hypertrophy. 
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These were subsequently treated by pros- 
tatic resection. Cystitis is treated by 
bladder irrigations of silver nitrate and 
by low doses of the sulfa drugs, depending 
upon the causative organism. 

The locai treatment of skin excoriation 
in ileostomies and Lahey right hemi- 
colectomies has constituted a vexing prob- 
lem. Excoriation of the skin is the rule in 
these cases and can be prevented or mini- 
mized only by measures which tend to 
keep the offending ileal fluid from the skin. 
Careful drying, kaolin and powdered egg 
white, aluminum paste and nail polish 
are among the many measures which may 
help. Constant suction may be successful, 
while as a last resort, at times, raw meat 
slices or chopped meat with kaolin may 
clear the excoriation by a process of selec- 
tive digestion. When the patiént is able 
to tend to the dressing himself and to keep 
his skin dry, the excoriations clear up 
most rapidly. 

Since we routinely allow our colostomy 
stumps to project at least an inch above 
the skin level, without tension, we have 
not been bothered with stump retraction 
except in two instances, one of which 
resulted in a mural infection without 
peritonitis. The other, as described else- 
where, occurred in a loop sigmoidostomy 
in which dehiscence allowed retraction of 
the colostomy below the peritoneal level 
with peritonitis and death resulted. Termi- 
nal colostomies in abdominoperineal am- 
putations are cut off at least 2 inches above 
skin level. Despite this, we have had two 
instances of slow postoperative retraction 
necessitating plastic procedures to bring 
the skin down to the colostomy level in 
order to avoid the resulting crippling 
stricture of the colostomy stoma. We have 
had two cases in which the fascial sutures 
were placed too close to the colostomy 
stump, cutting into it with resultant fecal 
leakage into the wound. 

Needless to say, despite his apparent 
intelligence, the less said to the patient 
about the pathological condition and the 
duration of the colostomy, the better. 
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CONCLUSIONS 


1. Good results in bowel surgery de- 
pend on careful preoperative and post- 
operative care, and attention to details 
which in most instances can be carried out 
only by a well trained and experienced 
resident house staff. 

2. We have found hypertension in a 
large percentage of our left colon cases. 

3. Anemia was most severe in our rectal 
and right colon malignancies. 

4. X-ray visualization of cecal lesions 
is often unsatisfactory. 

5. Discovery of cecal disorders at 
operation is not infrequent after negative 
roentgenograms. 

6. Vascular metastatic malignant 
spread is more common than reported in 
the literature. 

7. The extent of operability can be 
increased by meticulous preoperative care of 
the patient. The true gauge of operability, 
however, depends entirely upon the individ- 
ual intra-abdominal findings at operation. 

8. The Miller-Abbott tube has been 
of no value in acute colon obstructions. 
It has been of some value in the subacute 
and chronically obstructed cases. 

g. The more extensive the operative 
procedure is in the presence of obstruction, 
the higher the mortality. 

10. Our experiences have led us to 
choose: (1) In right colon growths, anas- 
tomosis and immediate resection. (2) in 
mid-colon growths, resection and imme- 
diate anastomosis. (3) in left colon growths, 
obstructive resections with delayed anas- 
tomosis; and (4) in rectal cases, one-stage 
combined abdominoperineal amputations. 

11. Chemotherapy appears to have de- 
creased the virulence, but not the incidence, 
of wound and intraperitoneal infections. 

12. The liberal use of whole blood ap- 
pears to be the most important factor in 
the prevention of operative and postopera- 
tive shock. 

13. Low serum proteins must be rigor- 
ously corrected if bowel surgery is to De 
successful. 

14. Conservative treatment of wound 
dehiscence yields satisfactory results. 
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AMBULATORY TREATMENT OF FRACTURES OF THE 
LOWER EXTREMITIES 


SAVINI, M.D. 
Visiting Surgeon, Columbus Hospital 
NEW YORK, NEW YORK 


N the ambulatory treatment of fractures 
of the lower extremities, after the 
fracture has been reduced and the 

limb immobilized, the patient should be 
allowed to leave the bed as soon as possible. 
Getting out of bed is the first and most 
important part of the treatment. Walking 
is of secondary importance, and should 
be left for a later time and mostly to the 
discretion of the patient. 

If the patient believes that the reduction 
of his fracture will enable him to walk 
immediately, the disappointment he will 
feel the first days when he finds out how 
difficult it is for him to move his legs may 
affect his confidence and interfere with 
his recovery. Therefore, the surgeon should 
immediately explain to the patient that 
his leaving the bed before his fracture is 
completely healed will not enable him to 
walk but will make him stronger and will 
thus help the healing. To be out of bed 
insures better nutrition, better digestion, 
a better general condition and, as a con- 
sequence, better healing of the fracture. 

It is admitted by all surgeons that for 
old people with fractured limbs, prolonged 
permanence and immobility in bed is dan- 
gerous. But young patients also heal better 
if their stay in bed is shortened. 

Patients should not be urged to walk too 
soon. Generally, they are too eager to 
walk. However, once they have acquired 
confidence, without any instruction, en- 
couragement or assistance, they generally 
move around and walk within a very short 
time. 

The fractured limb should be so well 
immobilized that the patient can be taken 
out of bed without feeling any pain. In the 
beginning the patient should be satisfied 
merely to be able to get out of bed for a 
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while, to sit in a chair and move the limbs 
that are not affected. 

Morgagni said that it is not the number of 
cases that count, but what you can deduce 
from them. So I think that a report of a 
limited number of patients I had under 
my care at the Columbus Hospital from 
1933 to 1943 may serve to show that a 
great number of fractures of the lower 
limbs can be treated ambulatorily. 

Sometimes on account of the general 
condition of the patient, or for reasons 
dependent upon the fracture itself, this 
treatment was not possible. It was seldom 
possible to be applied when the fracture 
was treated with open reduction, but it was 
very successful when fractures were treated 
manually and required only a light plaster 
of Paris bandage to keep the fragments in 
place. 

From January 1, 1933, to December 31, 
1942, of a total of 232 cases of fractures of 
the lower limbs referred to my care, 148 
patients have been treated ambulatorily 
as follows: ten fractures of the neck of 
femur, five fractures of patella, twenty- 
three fractures of tibia and fibula, twenty 
fractures of tibia, sixteen fractures of 
fibula, forty-nine fractures of malleoli, and 
twenty-five fractures of bones of the foot. 

All these patients were treated as emer- 
gency cases, and the fracture reduced 
immediately or as soon as possible after 
their admission to the hospital. A plaster 
of Paris bandage and a metal stirrup were 
applied at the same time. Patients with 
fracture of the leg were generally out of 
bed the next day after admission, some 
of them a few days later and, on the 
average, were discharged from the hospital 
in one month. One patient with inter- 
trochanteric fracture of the hip joint was 


i 
A 
« 
‘ 
J 
i 
| 


New Series Vor. LXVI, No. 1 


out of bed the next day, and able to walk a 
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In the ambulatory treatment of these 


few days later but generally patients with fractures it is very important to use the 


fractures of the hip joint were out of bed 


Fic. 1. Models of stirrups: a, for frac- 
ture of leg; B, for fracture of hip joint. 
Each stirrup is made with durallum- 
inum 14 inch wide and }¢ inch thick. 
Two plates of pliable metal are at- 
tached to the top branches of the 
stirrup serving to hold the stirrup 
on the ring of the bandage covering 
the leg. The bases of the stirrups 
touching the ground are covered with 
rubber. 


in two weeks and were discharged in ten 
weeks. No patient was urged to walk until 
he was ready and anxious to do so. A very 
few were tardy or reluctant to move, but 
these patients were also taken out of bed 
and used the wheel chair. 


right type of splint that will permit the 


Fic. 2. Plaster of Paris applied to the leg to show 
the ring. 

patient to walk. The ideal splint should be 

light of weight, resistant, of simple appli- 

cation and inexpensive. Most of the splints 

found in the trade are either too heavy 

or too complicated and all are expensive. 

As far back as 1915! I suggested the 
use of a simple metal stirrup as a splint 
for the treatment of fracture of the leg. 
Later on I used the same stirrup, but a 
longer one, in the treatment of fractures 
of the head of femur. (Fig. 1.) 

In the treatment of fractures of the leg 
and foot, after reduction, the fractured 
leg is immobilized from above the knee 
to the foot in a light plaster of Paris 
bandage with very little padding. At the 
level of the tuberosity of the tibia, a length 
of plaster of Paris bandage is applied side- 
ways and rolled around the leg to form a 
one inch wide and one inch thick ring as a 
part of the plaster of Paris covering the leg, 
to serve as a good support to the metal 
stirrup. (Fig. 2.) This splint is similar to 
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the stirrup suggested by Reclus for the 
treatment of fractures of the leg but it is 
more simple. While Reclus applied his 


Fic. 3. Apparatus for fractured leg complete; 
weight three pounds. Some of the bandage was 
removed to show how the ring supports the 
stirrup. 


stirrup directly to the tuberosity of the 
tibia, in my cases the splint is supported 
by the ring built as a part of the plaster of 
Paris cast covering the leg. The stirrup is 
longer than the leg so that when the patient 
is standing, it rests on the floor, the foot 
remaining suspended and not touching the 
floor. Thus walking is made easy and there 
is no danger of traumatic flat foot.? 

For fractures of the hip joint, the treat- 
ment is as follows: After reduction and 
after having applied a light bandage of 
plaster of Paris on the whole limb, another 
stirrup is used, the external branch of 
which is made long enough to measure the 
distance from a little below the crest of the 
iliac bone to the floor, and its internal 
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branch to reach the middle part of the 
thigh of the patient. To support the stirrup, 
the plaster of Paris bandage covering the 
entire limb is reinforced with two rings, one 
just below the crest of the iliac bone, 
circling the lower part of the abdomen, 
and the other at the middle part of the 
thigh. When the stirrup is applied its base 
rests on the floor and the foot remains 
suspended. 

After a while when the patient has 
learned to walk, it may be well to excise 
the plaster of Paris bandage covering the 
leg to permit massage of the muscles of 
the calf (Figs. 4 and 5), the immobilization 
of the limb being insured by the bandage 
on the ankle, the knee and at the thigh. 

Years ago when the stirrups were made 
with iron or steel and were therefore heavy, 
they were applied to the leg with linen 
bandages only during the day, and at night 
were removed to make the patient more 
comfortable. Some patients had a shoe 
built around the stirrup which was so 
laced around the leg that it could be used 
for walking. At night the shoe was removed 
with the stirrup. (Fig. 6.) 

Now that the stirrups can be made with 

duralluminum, they are smaller, lighter 
in weight and are kept fixed, day and night 
permanently, to the limb with plaster of 
Paris bandages. 
’ One important thing in this treatment 
is that in bandaging the limb, only a few 
plaster of Paris bandages should be used 
in order that the resulting cast be very 
light and thin. To insure immobilization, 
we must trust more to the stirrup than to 
the thickness of the bandage. 

A complete apparatus with stirrup 
should not weigh more than five pounds 
for immobilizing a fracture of the femur, 
and not more than three pounds for a 
fracture of the leg. 

The question of the weight of the appara- 
tus is of primary importance. There is an 
unfortunate tendency to use too many 
plaster of Paris bandages and make the 
cast too thick with the result that walking 
is very difficult because of weight. 
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Fic. 4. Fic. 5. 
Fic. 4. Apparatus for fracture of hip complete; weight five pounds. 
Plaster of Paris bandage was removed from the leg to permit massage. 
Fic. 5. Same patient as in Figure 4 seen in profile. 


Fic. 6. A shoe was built around stirrup for patient 
of Figure 2. Stirrup could be removed with 
the shoe when patient was resting. 
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In conclusion, I would say that from my 
experience, about two-thirds of the fractures 
of the bones of the lower limbs should be 
treated out of bed by means of the ambula- 
tory treatment. When these patients are 
discharged after a short stay in the hospi- 
tal, not only is their general physical 
condition improved, but their mental tone 
and their self confidence are at a much 
higher level than if they had been confined 
to bed for a long period. 
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SUMMARY 


In this article we have discussed (1) the 
importance of keeping the patient out of 
bed in the treatment of fractures, (2) 
statistics of patients with fractures of the 
lower limbs treated ambulatorily, and (3) 
the technic of treating such fractures. 
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lesions predominantly in the lung is now abundantly confirmed. 

From “‘War Medicine—A Symposium” edited by Winfield Scott Pugh 


(Philosophical Library). 
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PILONIDAL SINUS* 


CLINICAL EXPERIENCES WITH THE ROGERS OPERATION IN 
THIRTY-FIVE CONSECUTIVE CASES 


SAMUEL A. SWENSON, JR., M.D., 
Assistant Resident Surgeon, Henry Ford Hospital 


Henry N. Harkins, M.D.+ 


Associate Professor of Surgery, Johns Hopkins School 


of Medicine 


AND 


Harvey P. Groesseck, M.p.{ 
Formerly Assistant Resident, Henry Ford Hospital 
DETROIT, MICHIGAN 


N reviewing the literature, one is 
impressed by the variety of methods 
offered for the surgical cure of pilonidal 

sinus. As is usually the case, such a 
variety indicates a misunderstanding of the 
condition itself. In 1933, when Rogers*® 
presented his first analysis of 119 cases 
with pilonidal sinus admitted to the 
Massachusetts General Hospital in the 
eight years between 1924 and 1931, he 
found that of the three most commonly 
used methods (primary closure, partial 
closure, and open packing) the best 
results were obtained with open packing. 
This led Rogers to adopt this method in a 
large series (140 cases with two failures) 
as reported in 1938. Rogers’ technic is 
based upon the precept that recurrences 
are due in most cases to faulty healing 
rather than incomplete removal. The 
method consists essentially in three prin- 
ciples: (1) Cautery excision with absolute 
hemostasis so as to operate at all times 
in a_ bloodless field, (2) conservative 
removal cutting through normal fat as 
close as possible to the lesion, and (3) 
open packing allowing the defect to fill 
in from below. 

At the present time interest in the 
subject of pilonidal sinus has been greatly 
stimulated by numerous reports from 
Army and Navy hospitals. The number 
of operations for pilonidal sinus performed 


in the United States during the past year 
probably exceeds that of the ten previous 
peacetime years. The present paper reports 
the results of thirty-five consecutive opera- 
tions for pilonidal sinus performed on the 
service done by one of us (H. N. H.) 
during the years 1940-1942 inclusive.* 
This is in the hope that the lessons gained 
from a study of this series performed in a 
civilian hospital may be of application, 
even though indirect, to the management . 
of this condition in military life. 


* As an example of the poor results obtained by a 
variety of methods used in our own hospital previous 
to 1938 we append the following statistics concerning 
seventy-three operations for pilonidal sinus. These 
cases represent operations performed by various sur- 
geons during the period 1917-1938 and the data con- 
cerning them were furnished us through the courtesy of 
Dr. L. S. Fallis. Seventy-three operations: primary 
closure, twenty-one; partial closure with drainage, 
nineteen; closure with flaps, twenty-one; and open 
packing, twelve; were performed on sixty-six patients. 
After only fifty-one operations was there an adequate 
follow-up, and after these there were twelve recur- 
rences (24 per cent). In addition there were thirteen 
other cases followed for sixty days or less, and nine 
other cases still unhealed when last seen over sixty days 
after operation (including one case last seen twenty 
weeks and another last seen twenty-eight weeks after 
operation). One of the patients died after a recurrence 
and in the entire series of seventy-three cases (repre- 
senting sixty-six patients) there were fourteen who had 
had a previous operation, seven of these at the Henry 
Ford Hospital. One of these last seven recurrences 
resulted in failure at the second operation and a second 
one of them resulted in drainage being still present 
when last seen four months after the last operation. 


* From the Division of General Surgery, Henry Ford Hospital, Detroit. 
+ Dr. Harkins was associate surgeon at the Henry Ford Hospital at the time this paper was prepared. 
t Dr. Groesbeck is now on active duty with the armed forces. 
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HISTORY AND ORIGIN 


Kooistra™ recently reviewed the litera- 
ture and found that Anderson, in 1847, 
was the first to report such a lesion in his 
article, “‘Hair Extracted from an Ulcer.” 
It was not until late in the nineteenth 
century that much research was done 
concerning this condition. 

Although considerable work has been 
done on the origin and etiology of pilonidal 
cyst and sinus, and many theories have 
been advanced, there is still a great deal 
of controversy on the subject. That it is a 
congenital lesion has been quite con- 
clusively shown, but its true embryological 
formation seems still to be in question. 
Two main schools of thought are pre- 
eminent in the literature of today. 

The first school was originated by 
Hermann and Tourneaux" and Mallory,” 
maintaining that pilonidal cysts and si- 
nuses are the result of a failure of oblitera- 
tion of the lower medullary canal. This 
view has been worked out in great detail 
by and Fox,’ but cases 
reported by Kooistra’® and Walker and 
Bucy,** of existence of the lesion in the 
higher dorsal and even cervical segments 
throws a new light on the subject. Kooistra 
states: ‘““Normally, the two medullary 
folds of the embryo fuse to form a medul- 
lary or neural] tube, which after four weeks 
of intra-uterine life has become completely 
separated from the over-lying cutaneous 
covering from which it originated... . 
the fact that this case, as well as others 
reported occurring in the cervical, dorsal, 
and lumbar regions, showed a communica- 
tion existing between the skin and the 
spinal cord or meninges, suggests the 
probability of an incomplete separation of 
these structures in early embryonic life 
as the responsible factor.’ 

The second school originated by Féré,° 
suggests that pilonidal sinuses are due to an 
infolding of surface epithelium or faulty 
coalescence of the skin in early embryonic 
life. 

Attempts have been made to ascribe 
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the pilonidal sinus to an anlage in the 
early embryo. Stone*! hypothesized that a 
downgrowth of skin in the sacrococcygeal 
region resulted in the formation of cysts 
and sinuses and compared it to the “preen”’ 
gland of fowls. Recently Kallett!® advanced 
the theory that these lesions represent 
growths derived from a vestigial secondary 
sex gland located in the sacrococcygeal 
region. These theories have not been 
widely accepted. 


SIGNS AND SYMPTOMS 


The patient usually comes to the clinic 
complaining of a tender, discharging lesion 
at the base of the spine. Severe pain on 
pressure is commonly noted. Low backache 
with increase in pain on defecation has 
been described. Quite often the patients 
have had previous treatment, or have 
noticed acute exacerbations with periods 
of remission of symptoms. 

The condition usually presented is of 
one or more sinus openings in the sacro- 
coccygeal area, most commonly located 
in the midline. In the presence of active 
infection, a purulent or thin, watery 
discharge may be expressed, and the 
surrounding area may be reddened and 
indurated. In the typical pilonidal sinus, 
hair may be seen extruding from the 
sinus tract. Hair was found in nine, or 
25.7 per cent of our cases. Secondary 
sinus Openings may appear in various 
seemingly unrelated positions, often con- 
fusing the diagnosis. In one of our cases, 
no midline sinus was present, while two 
draining sinuses were noted on either side 
of the anus. Dissection at the time of 
operation bore out the diagnosis of pilonidal 
sinus, located at the usual primary site. 

Several writers®*:* have reported struc- 
tures microscopically resembling pilonidal 
sinuses occurring in different segments of 
the vertebral column, from the _ third 
cervical vertebra, the upper dorsal verte- 
brae, and throughout the lumbar and 
sacral segments. Some of these lesions 
have been reported as dermoid cysts, 
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but Kooistra!® believes that they are 
definitely pilonidal sinuses. 


PATHOLOGY 


The common structure of a pilonidal 
sinus Is a sinus tract completely lined with 
stratified squamous epithelium, communi- 
cating from the surface of the skin to a 
deeper cystic dilatation, the whole structure 
being lined with stratified squamous epi- 
thelium. Branching of the sinus may be 
noted. Hair follicles were noted in nine, 
or 25.7 per cent of our cases, and occa- 
sionally related sebaceous glands may be 
seen, although their presence is denied by 
some authors. 

Results of infection are present in nearly 
every case, usually indicated by granula- 
tion tissue, neutrophils and lymphocytes. 
Giant cells, indicating foreign body reac- 
tion are quite common. In cases of severe 
infection the epithelial lining may be 
partially or entirely destroyed and replaced 
by scar tissue. Unlike other lesions in 
which chronic irritation exists, carcinoma 
arising in a pilonidal sinus is practically 
unknown. 


TREATMENT 


Many and varied opinions have been 
advanced in the treatment of pilonidal 
sinus. To be successful, any form of 
treatment must completely eradicate the 
diseased tissue and must control the 
infection in the process of healing. Thus, 
excision of the sinus may be considered 
only the first of two stages, the second 
being the problem of healing or the 
attempt to keep the wound healed. 

Complete excision of the lesion with 
primary closure of the wound is, of course, 
the ideal method of treatment. Many 
ingenious variations have been employed 
in the attempt to effect primary closure 
of these wounds, and such closure may be 
successful in cases with little or no infec- 
tion and relatively small lesions. The 
problem of dead space with ensuing fluid 
collections has been controlled with various 
pressure dressings and deep sutures. 
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The treatment of pilonidal sinus in the 
present military conditions is a definite 
problem as is evidenced by the recent 
literature on the subject coming from our 
military hospitals.**** De Prizio,® in 1942, 
introduced a new type of operation, 
employing a partial closure method which 
seemed well adapted to military conditions, 
and reported a series of fourteen cases. 
Scott,” in 1943, another military writer, 
reported good results with the method of 
primary closure and stated that he believed 
“primary closure to be the method of 
choice from a military point of view.” 
This author presented the immediate 
results in a series of ninety-four cases of 
excision of pilonidal sinus with primary 
wound closure. All patients were operated 
upon by the members of the Surgical 
Service at the Station Hospital, In no 
case had a previous operation been per- 
formed elsewhere. Twenty-eight of the 
ninety-four cases received buffered sul- 
fanilamide powder, about 1 Gm. of which 
was sprinkled into the wound in each case. 
Primary healing occurred in twenty-seven 
of these twenty-eight patients (96 per cent). 
Ordinary sulfathiazole or sulfanilamide 
powders were used in thirty-seven cases 
with primary healing in twenty-seven 
(73 per cent). Because of the military 
duties of the patients, follow-up studies 
could not be carried out. 

Ambulatory forms of treatment are 
much in demand today in the armed 
forces and in war industries, where time 
lost from work in an essential factor. 
Attempts to destroy the sinus with various 
sclerosing solutions such as silver nitrate,’ 
chloride of mercury,? fuming nitric acid,® 
and a modified Carnoy’s solution,‘ have 
been made, often with gratifying results. 
Electrocoagulation was first used by 
Maillard.” 

All the previously mentioned forms of 
treatment have been suggested and tried 
in an attempt to reach some conclusion 
as to an adequate method of treatment of 
pilonidal sinus. The greatest problem is 
that of recurrences, with few series being 
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reported with a recurrence rates of less 
than 10 to 15 per cent. Considering all 
methods of treatment as they might be 
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. In the out-patient department, the 
operation may easily be carried out with 
or without assistance, if the patient is 


CASES CHARTED +30 
SECONDARY* OPERATION 
HEALED, BUT DATE UNKNOWN = | 
NO FOLLOW-UP 

TOTAL 


SHORTEST HEALING TIME IN 30 CASES «4.3 WEEKS 


TIME OF HEALING IN WEEKS —————> 


Fic. 1. Healing time in thirty-five patients with pilonidal sinus treated by the 
Rogers operation. 


applied to the general type of case, Rogers’ 
seems to be one of the only methods 
from which one might expect uniformly 
gratifying results, meeting all the require- 
ments of sound therapeutic principal, 
viz: complete extirpation of the diseased 
tissue; healing in the presence of infection; 
low recurrence rates; and, little or no 
loss of time from work. Although Lahey” 
devised a method of treatment with a 
later modification, he was so impressed 
by the results of Rogers that this method 
was adopted and almost all recent cases 
in the Lahey Clinic have been treated 
by the Rogers method.”! 


THE OPERATION 


The method of treatment described by 
Rogers” was originally advocated in 1932 
by F. D. Stanton of the Dover Street 
Clinic.*® Although it was used as an out- 
patient procedure with local infiltration 
anesthesia, we have used a small amount 
of spinocaine for some of the larger lesions 
on in-patients. Most of the patients not 
treated by the ambulatory method have 
been so managed because they had hos- 
pitalization privileges and it was cheaper 
for them to be admitted. Local novocaine 
anesthesia was used in twenty cases; 
spinocaine, 1 cc., in fourteen cases, and 
general anesthesia in one case. 


placed on a rectal examination table 
with the head tilted down. Adhesive 
straps may be placed on each buttock 
down over the sides of the table, thus 
serving as retractors. In-patient operations 
are done on a regular operating table 
with the patient in the regular position, 
again using adhesive straps as retractors. 

Although Rogers” used the Post cautery, 
we have used the Bovie on in-patients 
and a modified radio-cautery on out- 
patients. Instead of the midline incision, 
a narrow ellipse of skin is first marked out 
above the sinus tract or cyst. In our 
series, those cases which were left without 
over-hanging edges healed much more 
rapidly. The cautery knife provides a 
bloodless field which facilitates the recogni- 
tion of unstained diseased tissue, not only 
by its appearance but by the fact that 
such tissue is less readily divided by the 
cautery knife than is normal fat. The 
dissection is carried down to the sacro- 
coccygeal fascia, staying as close as possible 
and yet not incising the diseased tissue, 
thus removing the tract en bloc. If second- 
ary sinus openings are present away from 
the midline, the incision is extended to 
and includes this opening. The resultant 
narrow cavity is then packed, usually 
with dry gauze, and a small dressing is 
applied. 
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After-care. In ambulatory cases, the 
patient is allowed to return home immedi- 
ately, and may go to work the same or the 
next day. After the first dressing on the 
fifth or sixth day, he is instructed to 
leave the new pack undisturbed for two 
days, and then to remove it in a sitz 
bath on the third day. Following the 
removal of the pack, the patient takes 
two sitz baths a day, applying a dry 
sterile dressing himself, very conveniently 
consisting of a rather large cotton pad 
held in place by a t-binder. The patient 
is then requested to return to the clinic 
twice a week for the first few weeks, and 
then comes in for weekly visits. Hospital 
patients are treated in a similar manner, 
and continue their treatment at home. 

As healing progresses, some wounds 

are exceptionally moist and the surround- 
ing skin tends to become quite macerated. 
The patient is instructed to dust the 
surrounding area with powder, usually 
zinc stearate, and to change the dressing 
frequently. At clinic visits, the wounds are 
usually cleaned with hydrogen peroxide 
and may be dusted with a small amount 
of sulfanilamide powder which effectively 
combats surface contamination and infec- 
tion. Inadequate and unhealthy granula- 
tions are cauterized with silver nitrate 
applicators and are stimulated with bal- 
sam of Peru packs. Balsam of Peru also 
acts as a partial deodorant in most 
cases. 
In the terminal stages of healing, some 
wounds have a persistent tendency to form 
epithelial bridges, leaving small sinus 
tracts. These bridges must be continuously 
broken down, thus eliminating the possi- 
bility of recurrence of symptoms from 
residual sinus tracts formed on healing. 
Frequent clinic visits are almost more 
important during the last few weeks of 
healing than during the initial stages 
of the management as Rogers has so well 
pointed out; the whole success of this 
method depends on assiduous care by one 
man, preferably the original operator, 
during the entire course of convalescence. 
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ANALYSIS OF CASES 


Sex. In our series of cases, there are 
9 females, or 25.7 per cent and twenty- 
six males, or 74.3 per cent. This is in 
almost direct accord with the cases 
reported by Rogers,* whose male: female 
ratio was 3:1. Burgess® reports a ratio 
of 8:1 in forty-five cases, while Kooistra’s” 
study of 350 cases showed a ratio of 3:1, 
with 73.7 per cent males and 26.3 per cent 
females. 


TABLE I 
SEX INCIDENCE OF THIRTY-FIVE PILONIDAL SINUS CASES 
No. | Per Cent 
35 100.0 


Age. The average age of our cases 
was 28.34 years, the male average being 
30.8 years, and the female average being 
21.2 years. This is slightly higher than 
those reported by Kooistra,'” and De 
Prizio.’ The period of greatest frequency 
in our series was the decade between 
twenty and twenty-nine years as shown 


in Table u. 


TABLE I 
AGE INCIDENCE OF THIRTY-FIVE PILONIDAL SINUS CASES 


Age in Years No. of Cases 
15-19 6 
20-24 8 
25-29 9 
30-34 + 
35-39 2 
40-44 
45-49 3 
50-60 I 


Duration of Lesion. Almost one-half 
of the series (fifteen) had only been con- 
scious of their lesion for one year or less. 
All cases offered surgical relief accepted 
the same without hesitation, mdicating 
that while pilonidal sinus is not a serious 
condition it is aggravating enough to 
warrant adequate and critical surgical 
attention. 
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TABLE Ill 
DURATION OF SYMPTOMS IN THIRTY-FIVE CASES OF 
PILONIDAL SINUS 


Duration No. of Cases 

35 


Previous Operation. Although Rogers** 
stated that all pilonidal sinuses may be 
considered as being infected, it is not 
necessary that all evidence of acute 
infection be cleared before cautery excision. 
Eleven cases of the series were classed 
as recurrent, having had some form of 
surgical intervention before being seen 
in this hospital. Four cases were so severely 
infected with abscess formation that inci- 
sion and drainage followed by daily sitz 
baths for one or two weeks was necessary 
before total excision of the lesion could be 
accomplished. 

TABLE IV 


PREVIOUS OR PRELIMINARY TREATMENT IN THIRTY-FIVE 
CASES OF PILONIDAL SINUS 


, Operation No. of Cases 
Incision and drainage............... 8 
Previous operation elsewhere........ ‘4 

35 


Duration of Infection and Drainage. 
Again it is interesting to notice that the 
presence of an actively infected and 
draining wound prompted the greater 
percentage of our cases to seek early 
treatment. 

TABLE v 


DURATION OF DRAINING WOUND BEFORE OPERATION IN 
THIRTY-FIVE CASES OF PILONIDAL SINUS 


Duration of Drainage No. of Cases 
I 

35 


Anesthesia. All out-patient operations 
were carried out under local infiltration 
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anesthesia. Novocaine 1 or 2 per cent is 
used, effectively blocking off the area. 
Care must be taken not to spread infection 
into surrounding tissues at the time of 


injection. A spinal anesthetic of 14 to 


I cc. of spinocaine acts very effectively, 
and was used in most of the in-patient 
cases. One patient was so apprehensive 
that it was necessary to use a general 
anesthetic. 


TABLE VI 
TYPE OF ANESTHESIA IN THIRTY-FIVE CASES OF PILONIDAL 
SINUS 
Anesthesia No. of Cases 

35 

Sinuses. The majority of our cases 


presented only one sinus tract at the time 
of operation. Primary sinus tract openings 
are usually in the midline, but infection 
and abscess formation may produce second- 
ary openings quite distant from the mid- 
line, and may occasionally be mistaken 
for the openings of fistulae-in-ano. 
TABLE Vil 


NUMBER OF PRESENTING SINUSES IN THIRTY-FIVE CASES 
OF PILONIDAL SINUS 


No. of Sinuses No. of Cases 

35 
Operation. Twenty-three of our cases 


were done as in-patient procedures and 
twelve were done in the out-patient 
Department. The greater number of hos- 
pital patients may be directly attributed 
to the fact that most of the patients in 
this territory are employed in large indus- 
trial firms, thus carrying hospital insurance. 


TABLE VIII 
PLACE OF OPERATIONS IN THIRTY-FIVE CASES OF 
PILONIDAL SINUS 


Operation No. of Cases 

35 
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Hospital Stay. As was stated above, 
most of our patients who stayed in the 
hospital carried hospital insurance. There- 
fore, the hospital stay is somewhat longer 
than was usually absolutely necessary in 
most of the cases. For the twenty-three 
hospital cases, the average stay was 6.5 
days. 

TABLE Ix 


LENGTH OF HOSPITAL STAY IN HOSPITALIZED PATIENTS 
WITH PILONIDAL SINUS 


Hospital Stay No. of Cases 

23 


Postoperative Visits. After the first one 
or two postoperative weeks, the patients 
usually made weekly visits until the 
terminal stages of healing when they 
would return every two weeks. The 
patients were instructed as to interval 
treatment and usually became quite adept 
at caring for their own wounds. The 
average number of postoperative visits 
made in this series was 10.3, the highest 
number, twenty-seven visits, and the 
iowest number, three visits. 

Healing Time. Although the healing 
time presented in this series may seem quite 
long, it closely agrees with that reported by 
Rogers.” Operations employing complete 
or partial closure may result in a much 
shorter healing time but the percentage 
of recurrence from these procedures en- 
tirely vindicates the Rogers technic. As 
seen in Figure 1, the average healing time 
in thirty cases was 14.4 weeks, the longest 
was 40.7 weeks, and the shortest was 4.3 
weeks. If the six cases healing the slowest 
are excluded, the average in the remaining 
twenty-four cases was 10.3 weeks. In 
two cases we were unable to determine 
the time of healing, in one case the wound 
healed but the date is not known, and in 
two cases a secondary operation was later 
required as discussed below. In these last 
two cases which are not included in the 
averages, the primary healing occurred 
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in 11.1 and 12.3 weeks, respectively. The 
two other cases healing the slowest repre- 
sent an interesting contract. One, |e R.., 
a male, aged eighteen years, was in perfect 
health, was not obese and was very actively 
employed as a gardener all during the 
healing period. The other, D. B., a female, 
aged sixteen years, was extremely obese, 
hypothyroid, required three or more grains 
of thyroid a day, and led an extremely 
inactive life. 

Follow-up. We have been able to follow 
closely the results on thirty-two of our 
thirty-five cases. Thirty of these thirty- 
two cases have been healed for varying 
intervals of from at least six months to 
slightly over three years as shown in 
Table x. This represents a primary healing 
of 94.6 per cent of the cases. 

The other two cases, representing 5.6 
per cent of the material, do not represent 
true recurrences but possibly incomplete 
excisions of accessory openings or faulty 
healing. Summaries of these two cases 
are appended for completeness: 


Case 1. E. B., male, aged twenty-one 
years, was operated upon for pilonidal sinus 
by the Rogers method on June 23, 1942, but 
for some undetermined reason returned to 
another staff member for postoperative care. 
The original wound was pronounced healed on 
September 10, 1942 (eleven weeks, one day). 
On January 3, 1943, the patient returned to 
the authors for a check-up and a small sinus 
was found 15 mm. deep, in the midline, about 
1 cm. below the lower end of the previous 
excision, and from which a single hair was 
protruding. Under local anesthesia, this lesion 
was excised with the cautery and the secondary 
wound was healed two weeks later. 

Case. F. P., female, aged nineteen years, 
was operated upon for pilonidal sinus by the 
Rogers method on February 17, 1941. Healing 
was accomplished by May 14, 1941 (twelve 
weeks, two days). Repeated visits indicated 
continued healing of the wound, but on March 
4, 1942, practically ten months after the healing 
date, she came in to the clinic complaining of 
a small lump with no discharge of two weeks’ 
duration. Examination revealed a lump about 
4 mm. in diameter in the midline about 1.0 cm, 
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above the upper end of the scar of the previous 
excision one year before. This lump was 
excised under local anesthesia. The resultant 
secondary wound healed by March 21, 1942 
‘(seventeen days). Pathologic examination indi- 
cated an infected sebaceous cyst. On January 
13, 1943, both wounds were still healed. 


As to whether or not these cases repre- 
sent true recurrences, we will allow the 
facts to speak for themselves. In neither 
instance did the secondary condition or 
recurrence occur in the line of the previous 
scar as is the usual case with typical 
recurrence of pilonidal sinus after opera- 
tion. Rogers (1938) had two similar cases 
and his comment on them is as follows: 
“These small openings were missed, pre- 
sumably because at the time of operation 
they contained no hair. Even had they 
been seen, as with more care they would 
have been, it is probable that the same 
operative procedure would still have been 
carried out, but with the expectation of a 
second stage if developments should still 
prove it to be necessary.” A longer excision 
could also be done in such cases and still 
the resulting wound be smaller than with 
the conventional “‘wide”’ excision. 

TABLE x 


LENGTH OF FOLLOW-UP IN THIRTY-FIVE CASES OF 
PILONIDAL SINUS 


Years Healed No. of Cases | Per Cent 
| 

8 | 22.9 
Unable to follow............ 2 | 


These cases also clearly illustrate the 
importance of postoperative care of these 
lesions. We believe as Rogers” first stated, 
that each case should be under the care 
of the same surgeon, from first to last. 
Most recurrences are not due to the fact 
that some diseased tissue was left at the 
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time of the original operation, but to 
neglect or misunderstanding of the post- 
operative care of the wound. 


COMMENT 


The most obvious disadvantage of this 
method of treatment of pilonidal sinuses 
is the long healing time which averaged 
14.4 weeks in thirty of our cases. Factors 
increasing this time seemed to be especially 
obesity and overactivity or prolonged 
sitting while at work. In one case with 
delay, marked hypothyroid function may 
have been a factor. Careful postoperative 
care Is very essential especially during the 
last few crucial weeks when epithelium 
may grow down into clefts between 
granulations or under overhanging skin 
edges. 

The small amount of tissue removed 
allows the operation to be performed 
under local anesthesia on ambulatory 
patients with minimum cost and _ shock 
to the patient. The rationale of this 
procedure is that recurrences are not so 
much a result of incomplete removal as of 
faulty healing. It is usually not the sinus 
epithelium left behind but the newly 
formed scar epithelium that causes trouble. 
This does not mean at all that the operation 
should be incomplete. However, the use of 
the cautery and operating in a field that is 
kept bloodless at all times, allows one to 
shave off the normal fat quite close to the 
lesion. Good visibility and keeping in 
normal fat at all times are essentials. 
There is no need of sacrificing a pound of 
flesh just to be sure of removing all the 
lesion. 

When in rare instances recurrence does 
occur in cases operated upon by this 
method, the lesion is not large, and little 
larger if any than the original lesion. 
Usually when the conventional radical 
or flap procedures are done and failure 
results, the secondary lesion is far bigger 
and more painful than the original pilonidal 
sinus. Furthermore, when done by the 
Rogers method, recurrence is rare, and the 
resulting scar is small and almost invisible. 
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SUMMARY AND CONCLUSIONS 


1. The use of the Rogers operation in 
thirty-five consecutive cases of pilonidal 
sinus treated on one surgical service 
between March 7, 1940, and September 
15, 1942, is discussed. 

2. This method involves the‘apelieadion 
of a conservative cautery removal of 
the sinus, preferably as an aiaimet 
procedure. 

3. Disadvantages of the procedure are 
the long healing time, averaging 14.4 
weeks in our series, coupled with the 
necessity for careful postoperative care, 
preferably by the original surgeon. 

4. Advantages of the procedure are: 
(1) Low cost of ambulatory care; (2) small 
amount of tissue removed obviating gen- 
eral anesthesia and producing a small 
wound and small subsequent scar, and 
(3) high percentage of primary cures with 
low recurrence rate. 
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BREAST TISSUE AS A NEW SOURCE FOR HETEROGENOUS 
IMPLANTS 


PRELIMINARY REPORT 


K. La Rog, M.D. 
Surgeon, Park East Hospital 
NEW YORK, NEW YORK 


HE urgent need for suitable tissues 
as grafts or implants has spurred 
surgeons, especially those engaged in 
the reparative field, to seek new sources of 


supply. 


Fic. 1. Mastectomy scar (scirrhous cancer). 


In various medical articles recently pub- 
lished the authors maintained that only 
embryonic tissues can be successfully 
utilized as heterogenous grafts. This view 
is perhaps based on the theory that this 
tissue possesses, so to say, the primary 
impulse of cell division which can with- 
stand possible catabolic processes. Then, 
again, other theorists have recently experi- 
mented with placental epithelium used 
within twenty-four hours of childbirth. Of 
transcendent interest is the transplan- 
tation of cadaver nerve grafts first at- 


tempted by Russian surgeons and then 
by American colleagues. The tissue is 
hardened in 10 per cent formaldehyde for 
two weeks and is then washed in alcohol, 
sterile water and saline solution. 

The transplantation of cornea and the 
establishment of a “bank” for its pres- 
ervation are of absorbing interest. There 
is still, however, a great need for adequate 
quantities of normal tissue to be utilized, 
either fresh or preserved, in one manner 
or another. 

Heterogenous grafting of fatty, sub- 
cutaneous tissue, procured from hips, 
buttocks or abdominal wall, was widely 
carried out during World War 1 and rein- 
troduced in the present conflict. These 
grafts are commonly used for filling depres- 
sions and extensive, deep wounds. 

Adipose tissue obtained even under the 
best conditions admittedly tends: to liquefy 
in about seven to thirty days. It contains 
little fibrous stroma which, however, when 
transplanted under the most favorable 
conditions, tends to grow. This tendency is 
often negated in war wounds and deeply 
depressed scars. 

The need for tissue preservation (uncon- 
taminated and as far as possible free of 


bacteria) in reparative surgery has led me 


58 


to experiment with certain varieties ob- 
tainable in large amounts. 

I have in some cases successfully used 
fresh, and in others, preserved breast tissue 
obtained from pendulous and hypertrophic 
mammae. No valid conclusions can, of 
course, be based on the few cases cited 
herein but the preliminary data may 
stimulate workers in the field of reparative 
surgery to salvage for subsequent use the 


7 


New Series LXVI, No. 1 


only healthy, human tissue available in 
large quantities. 


CASE REPORTS 


In my first attempt along this line I 
obtained the graft in carrying out a cos- 


2: 


Fic. 4. 
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dyspneic attacks. The surgical indications here 
were ameliorative rather than cosmetic. 

The patient was admitted to the hospital 
on March 13, 1944. On physical examination 
her breasts appeared normal and the subse- 
quent microscopic examination revealed no 


Fic. 3. 


Fic. 5. 


Fic. 2. Scar removed; recipient area prepared for implant. 
Fic. 3. Heterogenous implant, breast tissue. 

Fic. 4. Implant sutured into position. 

Fic. 5. Skin closed after placement of implant. 


metic operation on pendulous and hyper- 
trophic breasts: | 


The patient, thirty-three years of age, was 
painfully inconvenienced and, at times, dis- 
abled by the great weight of her breasts which 
reached the umbilicus and during the summer 
by continuous outbreaks of eczema and 


evidence of cystic degeneration or malignancy. 
A strong fibrous network was present. 

The presurgical tests disclosed that the 
patient’s blood grouping was of Type 0; 
sedimentation rate, two hours; coagulation 
time, three minutes and hemoglobin 80 per 
cent. The blood count was as follows: red 
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blood cells 4,180,000; white blood cells 6,000; (right) amputation for scirrhous cancer. No 


polymorphonuclears 63; small monocytes 34. 
More than one-half of the breast tissue in its 


glandular involvement was discoverable at 
the time of the first operation. In due time the 


Fic. 6. a, preserved breast tissue (eight weeks); B, preserved breast tissue (ten 


weeks). 


entirety, comprising the upper segment, was 
resected during the course of the reconstructive 
operation. This tissue was washed immediately, 
thoroughly freed of blood in sterile, body tem- 
perature, normal saline solution. It was then 
placed in a similar solution over hot water. The 
operation was continued and an analogous 
resection was carried out on the other breast. 
This segment was treated in the aforesaid 
manner. 

In the interim a second patient was pre- 
pared for operation. She had suffered a breast 


surgeon sanctioned an attempt at surgical 
replacement of the gland. 

The clinical examination of this patient 
showed an o blood type; sedimentation rate, 
over two hours; coagulation time three and 
one-half minutes; hemoglobin go per cent; red 
blood cells 4,350,000; white blood cells 5,800; 
polymorphonuclears 59; small monocytes 37. 

During the surgical procedure on ‘this 
patient the entire scar (which passed two and 
one-half inches from the mid-axillary line to 
the ninth sternal cartilage) was opened and the 
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skin covering the area of the previous operation eighth day her menstrual period began and at a 
was widely undermined laterally and above change of breast dressings a bloody discharge 
the serratous anterior and toward the sternum, mixed with fine, fatty cells, was noted from 


Fic. 7. Depressed scar of frontal bone. 


up to the margin of the left normal breast. 
Under the most aseptic precautions the 
heterogenous graft, obtained in the previous 
operation, was removed from the normal saline 
solution, patterned to approximate an over- 
sized, normal breast, and implanted in the 
area of the missing right breast of the other 
patient. The implant was sutured in position 
with No. 1 plain catgut. Interrupted intra- 
cutaneous catgut sutures approximated the 
subcutaneous tissue of the recipient area and 
over these a layer of interrupted silk sutures 
closed the skin. 

This patient was admitted to the hospital on 
March 13, 1944. For the first seven postopera- 
tive days there were no incidents of moment. 
The temperature, immediately following the 
operation, was 100.8°F. and remained normal 
thereafter until the patient was discharged 
from the hospital on March 29, 1944. On the 


the graft. It continued for five days and had 
ceased when she was discharged from the 
hospital on the twenty-sixth day. Three days 
later she returned for a change of dressing and 
recurrence of the sanguineous and fatty dis- 
charge was evident from the upper part of the 
implant. The flow continued for ten days when 
the slough was found to be aseptic, containing 
only leucocytes and fatty detritus. 

The patient was treated with infra-red rays. 
On the twelfth day a demarcation line was 
manifest and the resultant cavity in the afore- 
mentioned area was strapped with sterile 
adhesive tape. The dressings were changed for 
the next three weeks and the infra-red ray 
treatments continued. A thick stratum of sub- 
cutaneous tissue formed and lined the cavity 
symmetrically. The residual implant—four- 
fifths of the total dimensions—remained unaf- 
fected. During all the dressings it was evident 
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that the graft had become firmly adherent to 
the subcutaneous epidermal layer but the base 
of the recipient area was loosely affixed. 

Eight weeks after the operation an additional 
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temperature of 45°F. Three days later a bac- 
teriologic test showed no bacterial growth. The 
same was true after a lapse of six days follow- 
ing a seventy-two-hour incubation test. 


Fic. 8. Implant of preserved breast tissue in frontal bone. 


row of catgut sutures (No. 2, plain) was in- 
serted, uniting the hiatal margins of breast 
tissue. Within three days additional sloughing 
occurred from the center of the small, upper 
graft segment. This lasted ten days. During 
this time packs with tyrode solution were 
applied. In forty-eight hours complete demar- 
cation occurred and the hiatus was abridged 
with sterile adhesive strapping. 

During the last four weeks the entire 
process has remained stationary. A final report 
will be published after a complete secondary 
reparative operation within a few months. 

The surplus of breast tissue from the first 
cosmetic operation was transferred, under 
absolutely aseptic conditions, from the body 
temperature, saline solution to sterile tyrode 
solution. The immersed tissue was kept at a 


On the seventh day part of this preserved 
tissue was utilized in two operations. In the 
first, a portion was implanted in the forehead 
of a seaman, forty-eight years of age, who had 
suffered an injury when a cylinder blew up and 
fragments thereof crushed his frontal bone. 
The roentgenographic examination disclosed 
two defects, each about the size of a quarter 
of a dollar, one above the left superciliary 
ridge and the second about one-quarter of an 
inch higher and lateral. The depressed scar 
passed from the upper and inner canthus of 
the left eye at an angle of 30 degrees into the 
hairline. 

When the scar was excised and the circum- 
jJacent margins undermined, the dura mater 
was exposed. The recipient area here was cir- 
cumspectly cleansed and hemostasis carried out. 
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A piece of preserved breast tissue was im- 
mersed in normal saline solution, washed 
thoroughly and cut to correspond to the di- 
mensions of the defect to be obliterated. The 


tissue, on removal from the tyrode solution, 
showed no signs of decomposition as previously 
tested by the universal indicator. It had re- 
mained firm and the fibrous structure was 
clearly visible. 

The graft was sutured to the margins of the 
defect with fine, plain catgut strands and the 
skin with fine silk. A solution containing 20 gr. 
of sulfathiazole, 20 cc. peroxide of hydrogen and 
70 cc. of normal saline, was used for irrigation. 
The paste-residue of this solution was placed on 
the sterile dressings. Ice compresses were 
applied for the first twenty-four hours. 

There were no local changes during the first 
surgical day, except collateral edema and dis- 
coloration of the left upper and lower eyelid. 
The temperature remained normal. A supple- 
mental application of sulfathiazole powder was 
made at the re-dressing. On the third day the 
patient was discharged from the hospital. 

On the fifth post-surgical day the swelling 
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Fic. 9. Saddle nose. 
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and discoloration had subsided. There was 
primary healing on the seventh day. 

The permanence of the inlay appears to be 
certain after an interval of three months. 


Breast tissue implant was next utilized in 
the correction of a saddle-nose. The patient, 
seventeen years of age, also showed a complete 
destruction of the nasal septum. (A Wasser- 
mann test was reported negative.) 

The implant was sutured into position in the 
customary manner and at the present writing 
the result appears to be highly gratifying to 
the patient and surgeon. 


LABORATORY REPORT (TOBACH) 


Steps in the Preservation of the Tissue in 
Vitro. The steps are as follows: 
1. March 14, 1944—Two jars containing 


-Tyrode solution were in autoclave for 


one-half hour. 

2. While the Tyrode solution was still 
warm, the washed tissue was placed in 
both jars employing aseptic technic and 
sealing the jars tightly. 
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3. The jars were kept in the refrigerator 
at all times at 50°F. 
4. March 19, 1944—Three tubes were 
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g. April 11, 1944—Solution in the jars 


appeared very turbid. Many pieces of 
tissue were suspended in the solutions, 


Fic. 10. Correction of contour with preserved breast tissue. 


inoculated containing dextrose broth with 
the solution contained in the jars using 
the fourth tube as a control. 

5. The tubes were incubated for seventy- 
two hours. The bacterial report was 
negative. 

6. March 21, 1944—Tissue was taken 
from the jars and used for heterograft 
implantation—two cases. 

7. March 22, 1944—Three tubes con- 
taining dextrose broth were inoculated 
with the solution contained in the jars 
which now appear turbid. Contamination 
was suspected. 

8. March 23, 1944—Bacterial culture 
was positive after twenty-four hours incu- 
bation: Hay bacillus, Bacillus coli, staphy- 
lococcus, and diphtheroids. 


probably due to bacterial contamination. 
The surface of the mass tissue appeared 
discolored and disorganized as compared 
to its original macroscopic appearance. 
Two large pieces of tissue were removed 
cutting them down to 1” by 1 by 14” in 
size (g pieces.) 


DISREGARDED ASEPTIC TECHNIC 


The cut tissue was washed successively 
in saline, Tyrode solution and distilled 
water for several minutes and each piece 
embedded individually in separate jars 
containing Tyrode modification. The jars 
were sealed with paraffin. 

3 Jars Tyrode Modification “Plain” 


3 Jars Tyrode Modification with “‘Sulfathiazole 5%” 
3 Jars Tyrode Modification with ‘Phenol 14%” 
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10. April 26, 1944—The tissue was tion of distilled water the pH rises to 8.0. 


taken from Tyrode modification “Plain” 
and sectioned by Dr. Rhodenburg. 


11. May 8, 1944—The tissue was taken 
from Tyrode modification with ‘ Phenol”’ 
and Tyrode modification with “Sulfa- 
thiazole” and sectioned by Dr. Naumann. 
They were examined also for sterility after 
ninety-six hours of incubation. 


TYRODE MODIFICATION (TOBACH) 


Tyrode modification is a semi-solid 
amphorteic material exhibiting a pH of 
5.5 in the original state and upon the addi- 


Fic. 11. A and B, breast tissue after five months of preservation. 


Upon the*¥addition of phenolphthalien 
indicator to a water solution containing 


Tyrode Modification no color change is 
evident. Upon heating, transition to the 
alkaline side takes place pH 8.00, and upon 
cooling solution becomes colorless. Tyrode 
modification possesses the property of 
being both a conductor and condensor of 
electrical activity. It is composed of two 
phases, the aqueous represented as Tyrode 
solution and the oleoagenous phase as 
glyceryl and cholesterol esters, organic 
acids and higher alcohols. Tyrode modi- 
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fication possesses a very high penetration 
index and with the aid of gentle friction 
will pass through the intact skin within 
seconds. Applied as a thin coating to the 
skin, absorption will take place within 
twenty-four hours. It will not macerate 
the skin or cause any destruction to any of 
the glandular structures and surrounding 
tissue. 


EXAMINATION OF TISSUE (DR. NAUMANN) 


Macroscopic Description. Specimens con- 
sisted of two irregular fragments of yellow- 
ish tissue embedded in a white semi-solid 
material and each was submitted in a 
separate jar marked No. 3 and No. 7 

Microscopic Examination. Sections of 
both specimens showed fat tissue with 
islands of connective tissue and _ tubo- 
alveolar glands and ducts characteristic 
of mammary gland. The cell structures 
were well defined without any evidence of 
autolytic changes. The preservation of 
the tissue appeared such as obtained by 
the routine procedure of immersing speci- 
mens into formalin solution immediately 
following operation. 


BACTERIOLOGIC EXAMINATION OF TISSUE 


Two specimens of mammary fat tissue 
as described above were examined for 
sterility by transferring fragments of each 
measuring about 5 mm. in diameter under 
sterile precautions into brain-heart in- 
fusion broth. Some of the white preserva- 
tive adhering to the tissue fragments was 
partly dissolved in the broth. After an 
incubation period of four days no bacterial 
growth was obtained. 


LENOX HILL HOSPITAL 


Pathologic Examination (May 29, 1944). 
Microscopical examination of prepared slides 
reveals breast tissue. This tissue is well pre- 
served, and its abundant stroma is partly 
sclerosed. Embedded in it are groups of acini, 
most of which are small and lined with single 
or double rows of cuboidal epithelial cells 
having a scanty cytoplasm, and deeply stain- 
ing, hyperchromatic nuclei. The small lumina 
are either empty or contain some eosinophilic 
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staining material. A few of the acini are 
enlarged and elongated, and here the lining 
epithelium is partly desquamated. Diagnosis: 
Well preserved, atrophic breast tissue. (R. M. 
Paltauf, Pathologist.) 


PARK EAST HOSPITAL, NEW YORK 
LABORATORY DIVISION 


1944). Nature of 


Examination (May 30, 


specimen: Breast tissue. Macroscopic: Breast 


tissue received fixed in oily fixative. Micro- 
scopic: The tissue consists of very fatty breast 
tissue with well stained nuclei. The nuclei 
take the stain with no definite evidence of 
degeneration. Diagnosis: Fatty breast tissue— 
no evidence of degeneration. (Arthur Schifrin, 
M.D.) 


DR. NAUMANN CLINICAL LABORATORY 


Bacteriologic Examination of Preserved Tissue 
(August 8, 1944). The tissues supplied in two 
jars, marked “8” and “4,” embedded in a 
white semi-solid mass were cut under sterile 
conditions. Two pieces from each were trans- 
ferred directly into brain-heart infusion broth 
and two pieces from each were first washed in 
sterile saline (in order to remove the adherent 
white preservative) before transferring them 
into the broth. 

After three days’ incubation there is little 
change in the macroscopic appearance of the 
broth which was turbid from the start, espe- 
cially in the two tubes containing the unwashed 
tissue pieces due to admixture of the preserva- 
tive. Smears are difficult to interpret due to the 
fact that the admixed fatty preservative pre- 
vents proper staining even after ether extrac- 
tion and by use of alcoholic stains. 

One of the broth cultures containing an 
unwashed piece of tissue was used to pour on 
an agar plate. After three days’ incubation 
five small white colonies, consisting of staphylo- 
cocci grew, inside the agar. Agar plates inoccu- 
lated from the rest of the broth cultures did not 
show any growth after five days’ incubation. 

Histological Examination (August 8, 1944). 
The tissues are supplied in two jars marked 
“8” and “4” embedded in a white semi-solid 
mass. Both specimens are irregular pieces of 
fatty tissue measuring about 3 cm. in their 
greatest dimension. 

Microscopic examination reveals breast tis- 
sue, the fat cells and connective stroma of 
which are normal and well preserved. The 
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epithelial elements of the glands and ducts are 
also essentially normal and well preserved 
except for occasional shrinking of the nuclei. 
The latter, however, stain well and show no 
evidence of degenerative changes. Diagnosis: 
Normal breast. 


CONCLUSIONS 


1. Tyrode modification has beyond any 
doubt proved to be the ideal preservative 
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for human tissue. Its action is, im all 
likelihood, due to its electrolytic power, 
substituting local blood circulation. 

2. Tyrode modification is recommended 
in cases of inflammatory reaction and of 
disturbed post-surgical blood circulation 
as a therapeutic means. Its therapeutic 
value is perhaps due, as aforesaid, to the 
electrolytic properties of the preparation. 


Cysts of the breast are usually due to blockage of the secreting mecha- 
nism, either by fibrosis from without or obstruction from within the lumen. 

From “A Short Practice of Surgery” by Hamilton Bailey and R. J. 
McNeill Love (H. K. Lewis & Co. Ltd.). 
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CONTINUOUS CAUDAL ANALGESIA IN OBSTETRICS* 


Irwin M. Bucu, M.D., 
JERSEY CITY, NEW JERSEY 


Louis NEWTON, M.D. 
BRIDGEPORT, CONNECTICUT 


AND 


A. CHARLES POSNER, M.D. 


NEW YORK, 


N a preliminary report! we described 
our modification of the original technic 
of fractionally continuous caudal block 

analgesia in obstetrics, as advocated by 
Hingson and Edwards.? Instead of ad- 
ministering repeated injections, we set up 
a continuous infusion drip after the effect 
of the initial dose has been established. 

We believe that this latter method is 

more practical, as it eliminates three dis- 
advantages of the original method, namely, 
(1) The obstetrician need not return to his 
patient at specific intervals of thirty to 
forty minutes, but at convenient times. 
The patient can be watched by any at- 
tendant and seen at will; more than one 
patient may be cared for by a single 
attendant. (2) The advantages of con- 
tinuous caudal block can be rendered to a 
large proportion of the parturient popula- 
tion without the need of the specially man- 
ufactured apparatus described by Hingson 
and Edwards. The implements for con- 
tinuous drip, which are readily improvised, 
consist of any container, preferably grad- 
uated, and an ordinary Murphy drip 
infusion tubing of the type generally used 
for venoclysis. (3) Once set up, the infusion 
drip is automatic and does not require the 
frequent handling necessary in the frac- 
tional technic; less handling means less 
chance of contamination and infection. 

Since our preliminary report! we have 

analyzed 130 cases of caudal block per- 
formed between November, 1942, and 
May, 1943; of these, fifty were single in- 
jections, twelve were of the fractional type 
and sixty-eight were continuous drip in- 
fusions. In the first 115 cases 2 per cent 
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procaine was used, and in the last fifteen 
cases 114 per cent metycaine. We used the 
special malleable needle, an ordinary 19G 
spinal needle, at first one 378 inches long, 
then one cut down to 214 inches. In the 
last cases we iniasonell the catheter 
method described independently by Man- 
alan* and Adams, Lundy and Seldon;‘ 
this is discussed below under Technic. 
The caudal blocks were all administered 
by obstetricians. 

In these 130 cases we studied: (1) dosage 
required for the full initial effect and for 
subsequent maintenance, (2) latent period 
between time of injection and full initial 
effect, (3) required duration of continuous 
drip, (4) subsequent length of first and 
second stages of labor, (5) variation in 
blood pressure and pulse, (6) duration of 
caudal block after discontinuation of 
the drip infusion, (7) effect on the cer- 
vix and on uterine contractions, and (8) 
complications. 


TECHNIC 


We follow the technic described in our 
preliminary report,! except that, as stated 
above, we have cut the 19G needle to a 
length of 214 inches, which insures its being 
buried up al the hillock. If a portion of 
the needle is left outside the skin, the 
possibility exists that the needle may be 
accidentally and unknowingly pushed fur- 
ther into the caudal canal during the drip 
infusion, and that it may then insidiously 
pierce the dura mater. This contingency is 
eliminated by our revised technic. 

A safer method is the catheter technic 
independently described by Manalan,* and 


* From the Obstetric Service of Dr. Frederick A. Kassebohm at Harlem Hospital, New York City. 
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Adams, Lundy and Seldon.* We prefer to 
use the 19G needle for the initial dose. The 
usual precaution of waiting ten minutes 
after the test dose of 6 cc. of 2 per cent 
procaine or 8 cc. of 114 per cent metycaine 
is observed. After the full effect has been 
achieved, the 19G needle is replaced by 
a 13G needle. A No. 5 ureteral catheter is 
threaded through the latter into the caudal 
space, after which the needle is removed. 
A 21G needle 14 inch in length is used as 
an adaptor between the distal end of the 
catheter and the infusion tubing. 

The set-up (Fig. 1) has of course been 
prepared in advance. It consists first of a 
container, preferably graduated, filled with 
the anesthetic agent; a narrow salvarsan 
tube, graduated by 10 cc., has been found 
most satisfactory. To the bottom opening 
of the container is attached the infusion 
tubing, from which the air has been care- 
fully expelled by the column of fluid. The 
tubing, which is controlled by a screw, 
has in its middle the usual Murphy glass 
chamber, which allows visualization of the 
rate of flow. Maintenance of dosage is dis- 
cussed below; it is sufficient to say here 
that the rate of flow usually required is 
about 12 drops per minute of either 2 per 
cent procaine or 114 per cent metycaine. 

The misplacement of the caudal needle 
anterior or posterior to the caudal canal 
is shown in the roentgenograms. The for- 
mer error may be eliminated by rectal 
examination. The latter misplacement is by 
far the commoner. The needle may slide 
readily along the posterior surface of the 
sacral bone, where the dead space may 
receive the fluid under pressure of injection 
without too great tension. (However, it will 
not receive fluid under pressure of the drip.) 
Because of the depth, the resultant fluid 
tumor may not be readily palpable at the 
surface. An experienced operator will dif- 
ferentiate the ease at which the fluid flows 
by injection with a syringe into and poste- 
rior to the caudal canal. Numbness or mild 
pain down the legs is one of the best signs 
that the needle is placed correctly in the 
canal. 
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After continuous drip had been estab- 
lished, the level of procaine in the grad- 
uated container was noted each hour; the 


- 


Fic. 1. The graduated container (Vitax No. 4010) 
hangs from a stand, and is connected by 
means of ordinary infusion tubing, which in- 
cludes a Murphy drip chamber, to either a 
spinal tap needle (B-D Yale-196-214”) or a 
ureteral catheter, placed in the caudal canal. 
About thirty minutes after the initial caudal 
injection has been effective, the infusion is 
begun at about 12 drops per minute (45 cc. per 
hour). The rate of flow is regulated by opening 
or closing the stop cock on the infusion tubing, 
or varying the height of the container of 
procaine. 


rate of flow was often varied intentionally 
in order that we might observe the re- 
quired maintenance dose in different pa- 
tients and in the same patient during the 
progress of labor. We made various other 
observations, as stated above. An analysis 
of our data is presented herewith. 
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RESULTS 


The 130 patients included seventy-three 
primiparas and fifty-seven multiparas. The 
types of deliveries and operative procedures 
were: precipitate delivery four, sponta- 
neous delivery thirty-four, low forceps 
fifty-one, mid forceps twenty (Kielland 
fourteen, DeLee two, DeWees axis traction 
two, manual rotation and mid forceps two), 
breech extraction two, uterine tamponade 
two, Pomeroy sterilization two, cesarean 
section one. The success of these caudal 
blocks is shown in Table 1. It should be 
stated that some selectivity was used. When 
several patients were available and only 
one caudal possible, the woman with the 
most obvious hiatus was chosen. 


TABLE I 
RESULTS OF 130 CAUDAL BLOCKS 
Failure, Success, S 
Partial but —— 
Including 
Success or | Stopped 
Labor and 
Needle before Deli 
into Dura | Delivery ee 
Single injection... 11 3 36 
Fractionally con- 
tinuous drip... . 2 4 6 
Continuous drip. .. I 12 55 
14 19 97 


The reasons for discontinuation of a 
successful caudal block before delivery 
were: no attendant to watch overnight 
two, unsuccessful manual dilation for a 
partially dilated cervix one, procaine ex- 
citement three, nembutal excitement one, 
suspected cephalopelvic disproportion one, 
patient not in labor one, patient’s request 
one, needle out of place two, blocked 
needle one, leak in rubber tubing one, 
excessive fall in blood pressure one, severe 
pain in legs one, excessive vomiting one. 
These cases are discussed below. 

Amount of Anesthetic Required for Initial 
Dose. The amount of 2 per cent procaine 
required for a full initial effect was from 40 
to 50 cc., generally about 45 cc.; 30 to 35 
cc. of 1144 per cent metycaine were usually 
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needed. By full initial effect is meant the 
composite of: (1) skin anesthesia of the 
perineum and contiguous areas, usually 
up to the level of the umbilicus; (2) perineal 
relaxation, including the external anal 
sphincter; and (3) complete obstetric anal- 
gesia. The initial dosage includes the test 
dose of 6 cc. of 2 per cent procaine or 8cc. 
of 114 per cent metycaine. 

While the figures of 45 cc. of 2 per cent 
procaine and 30 cc. of 144 per cent mety- 
caine represent the initial dose i the 
majority of cases, there was some bizarre 
variation. Table 11 shows the required ini- 
tial dose correlated with the stage of labor 
in 103 cases, eighty-eight with procaine and 
fifteen with metycaine. 

The metycaine series of fifteen cases 
cannot be considered significant. Twelve 
patients, or 80 per cent, required an initial 
dose of less that 50 cc.; nine patients, or 
60 per cent, needed from 30 to 35 cc. 

From Table 11 we observe that in 
seventy-seven of the eighty-eight procaine 
cases, or 87.5 per cent, the initial dose was 
50 cc. or less; in seventy-one cases, or 80.7 
per cent, the initial dose required was from 
40 to 50 cc.; thirteen patients needed an 
initial dose of more than 50 cc., and four 
of these required 100 cc. or more. It must 
be realized, of course, that these amounts 
were not administered in single injections, 
but fractionally. If the ordinary initial 
injection of about 45 cc. of 2 per cent pro- 
caine produced the usual perineal relaxa- 
tion, accompanied by skin anesthesia of 
the perineum but not of the lower abdomen, 
and only partial obstetric analgesia, small 
doses were repeated at intervals until com- 
plete obstetric analgesia was obtained. The 
time required is discussed elsewhere. It is 
probable that the anatomy of the sacrum 
of these refractory patients allowed the 
escape of procaine into the surrounding 
soft tissues. Thus an additional amount was 
needed initially to saturate these tissues 
before the anesthetic agent could rise to the 
level of the tenth dorsal segment. However, 
after the initial effect had been obtained, 
the average maintenance dosage sufficed. 
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Strangely, in a few cases in which ob- 
stetric analgesia was secured, the level of 
skin anesthesia did not reach the umbilicus. 
Although one cesarean section was success- 
fully performed with a minimum of blood 
loss, two postpartum abdominal steriliza- 
tions proved refractory. We have discarded 
caudal block as too unreliable for abdomi- 
nal surgery. In a busy operating room run- 
ning on schedule, it is impractical to 
encounter the occasional refractory cases 
which require an additional half hour be- 
fore the full initial effect is obtained. Other 
anesthetics are more dependable. 
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of the second injection and the establish- 
ment of the full initial effect is termed the 
latent period. 

Table 111 shows the latent period in 
ninety cases correlated with the initial dose 
required. In seventy-two of the ninety 
cases, or 80 per cent, the full effect was 
obtained within fifteen minutes, all with a 
dose of not more than 55 cc. In forty-three, 
almost half the cases in which the latent 
period was recorded, the latter was five 
minutes or less. The higher latent periods 
are associated with the higher initial doses. 
These are the cases discussed above in 


TABLE II 


REQUIRED INITIAL DOSE CORRELATED WITH STAGE OF LABOR 


Initial Dose in Cc. 


Dilation 
25 |30-33|35-36] 38 | 40-43 | 45-47 | 50| 55-57| 60 | 65] 70 | 100| 130/ 195 
1 m.* 

I 6 I I 1 I 

2m./1m Im.| Im. |.. Im | 

1|2 2 1 | 36 18 17 2.44 I I I 
I I 2 o| o {2 o| o 


77 procaine plus 12 metycaine 


If procaine plus 3 metycaine 


* Figures followed by m. refer to metycaine series. 


Latent Period between the Time of Injec- 
tion and the Full Initial Effect. As previ- 
ously stated, initial effect means full 
obstetric analgesia, accompanied by both 
perineal relaxation and perineal skin anes- 
thesia, usually reaching as high as the 
umbilicus. The latent period is recorded 
from the time of completion, not of the 
test dose of 6 or 8 cc., but of the next injec- 
tion of 25 to 35 cc., given ten minutes later, 
from which the full initial effect is expected. 
If the latter is not so produced, small frac- 
tional doses (5 to 10 cc.) are given at inter- 
vals until the full effect is achieved. The 
total amount injected before the full initial 
effect is obtained is termed the initial dose. 
The time interval between the completion 


which caudal block, though effective, is 
impractical for abdominal surgery because 
of the time element. As yet we have no 
method of prognosticating this condition. 
Duration of Labor. The duration of the 
remainder of the first stage of labor after 
caudal block had become effective was re- 
corded in fifty-six cases. These are classified 
in Table tv according to parity and dilation 
of the cervix at the time of the initial effect. 
Thus the average of the remaining first 
stage after the institution of caudal block 
was three hours and fourteen minutes. As 
expected, it was less for the more advanced 
cases. The longest remaining first stage was 
eight and one-half hours; caudal in* this 
case was begun when the cervix was one 
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finger dilated and thick, but effaced; the 
patient, a primipara, had received 505 cc. 
of 2 per cent procaine in nine and a half 
hours. The earliest stage in which caudal 
was begun was in a primipara whose cervix 
was one finger dilated and incompletely 
effaced; the remaining first stage lasted 
seven and one-half hours; the patient had 
received 448 cc. of 2 per cent procaine in 
nine and one-fourth hours. The average 
duration of the second stage for twenty- 
four primiparas was one hour and sixteen 
minutes, and for twenty-five multiparas 
fifty-six minutes. 


TABLE III 
LATENT PERIOD IN QO CASES 


Latent Period in Minutes 


Initial 

25 | | | 
30-33, 2m.* 4m. 3m.|2m._ | 

|1 | It | 

130 I 

195 | 
Totals... 143 10 |3 | 2) 
| 
72 (61 procaine | 18 (16 procaine and 8 

and 11 metycaine) 
metycaine) 


* Figures followed by m. refer to metycaine series. 


In Table v the total duration of the first 
stage is classified according to parity and 
dilation of the cervix at the time caudal 
block was begun. We see from the table 
that with two exceptions there was a gradu- 
ated increase in the total duration of the 
first stage the later caudal was instituted. 
For twenty-eight patients, of whom six- 
teen, or 57 per cent, were primiparas, in 
whom continuous caudal analgesia was 
inaugurated before the cervix had reached 
three finger dilation, the average total first 
stage was eleven hours, fifty-seven minutes. 
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For thirty-one patients, of whom seventeen 

(55 per cent) were primiparas, in whom the 

cervix was at least three fingers dilated 

when caudal block was begun, the average 

total first stage was twelve hours, fifty-five 
TABLE IV 


AVERAGE DURATION OF REMAINDER OF FIRST STAGE 
AFTER CAUDAL BLOCK 


| Parity 
Dilation at 


| Primiparas, Multiparas 

| | 
1-14 fingers...... '6h., 53m. | 2h., 45 m./ 5 h., 57 m. 
(8 cases) | (2 cases) | (10 cases) 
2-214 fingers......| (3h., 18m. | 3h., 26m. | 3 h., 21 m. 
| (14 cases)| (8 cases) | (22 cases) 
3-4 fingers........ (th,45m.}2 h. (13/1 h., 53 m. 
| (10 cases)} cases) (23 cases) 
| 3h., 14 m. 
| | (55 cases) 


minutes. This difference of one hour does 
not appear too significant. However, it may 
be mentioned that the figures for the dura- 
tion of “‘total first stage,” in contrast to 
‘remaining first stage,” are dependent in 
part on the history obtained from the 


TABLE Vv 
AVERAGE DURATION OF FIRST STAGE 


| 


Parity 
Dilation at Institution 
of Block | | 
| | | Multiparas 
fingers..............} 14 h., 6m./|7 h., 30 m. 
_ (5 cases) (3 
19m. | 12 h., 15 m. 
| (11 cases) | (g cases) 
16h., 23m. 9 h., 13 m. 
| (g cases) (11 cases) 
15 h., 9 m.| 10 h., 10 m. 
| (Qg cases) (3 cases) 
patient, a not too reliable source of 


information. 

Effect on the Cervix and on Uterine Con- 
tractions. We did not observe that con- 
tinuous caudal block had any effect on the 
duration, intensity or frequency of uterine 
contractions. This is to be expected since 
the motor nerves of the uterus come off at 
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and twenty-four minutes for fifty-three 
cases in which 2 per cent procaine was used 


and one hour, fifty-eight minutes for seven 


a level above the tenth dorsal segment, the 
upper limit to which the anesthetic usually 
rises. From this fact we may draw the 


Fic. 2. 


corollary that sufficient relaxation cannot 
be obtained from caudal block for the exe- 
cution of an internal podalic version; we 
failed in one such attempt. Similarly, al- 
though we have performed breech extrac- 
tion under caudal drip, greater relaxation 
is obtained with general anesthesia. 

The relaxing effect of caudal block on the 
cervix cannot be denied. The cervix has a 
characteristic soft, mushy feeling, palpable 
even on rectal examination. 

In this regard, one interesting experience 
is worth mentioning. A primipara was 
placed on the table for delivery with the 
cervix two and one-half fingers dilated, 
mistakenly diagnosed as fully dilated. The 
vertex was in mid pelvis in a transverse 
position. Manual dilation was attempted 
only because of scientific curiosity. Full 
dilation was accomplished with surprising 
facility within a few seconds; the cervix 
seemed to melt. Delivery was readily ac- 
complished with Kielland forceps. Exami- 
nation of the cervix ten days postpartum 
revealed no abnormalities. 

Continuation of Caudal Effect after Dis- 
continuation of the Drip or after a Single 
Injection. The average time for the per- 
sistence of the after-effect was one hour 


Fic. 3. 
Fic. 2. Illustrates the posterior misplacement of the intended caudal needle. This error is hs more frequent 
type, but sometimes not readily detected. 

Fic. 3. Illustrates both the posterior and anterior misplacements. The latter is infrequent and is readily 
detected, or its possibility easily eliminated by routine rectal examination. 

Fic. 4. Illustrates the needle correctly placed in the caudal canal. 


Fic. 4 


metycaine cases, or one hour, twenty-eight 
minutes for all sixty cases, including seven- 
teen single injections. There was a vari- 
ation in this time of from fifteen minutes 
to three hours. However in forty-eight 
cases (forty-two procaine and six mety- 
caine), more than three-fourths of the sixty 
cases accurately studied, this time was at 
least one hour. In thirty-nine cases of con- 
tinuous caudal block, the after-effect like- 
wise lasted at least an hour. 

Of twenty-one cases (eighteen procaine 
and three metycaine) in which single in- 
jections of amounts ranging from 25 to 
70 cc. were administered, the duration of 
caudal effect was as follows: from thirty to 
forty-four minutes in two cases, from forty- 
five minutes to one hour in four cases, from 
one to one and one-half hours in three 
cases, from one and one-half to two hours 
in nine cases, from two to two and a half 
hours in two cases, and between two and a 
half and three hours in one case. 

Motor Paralysis of Lower Extremities. 
We have found motor paralysis of the legs 
more frequently among the continuous 
caudals of longer duration, and we have 
interpreted this as a result of prolonged 
caudal block and constant bathing of the 
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motor nerves, or as an early sign of over- 

dosage. While the latter explanation was 
generally consistent with the other facts, 
in a few cases this was not so. 

Motor paralysis of the lower extremities 
was observed in thirteen cases, in two of 
which metycaine was used. The duration 
of the paralysis was usually from thirty to 
forty-five minutes; in two cases it lasted 
two hours. In both of these the caudal 
effect after discontinuation of the drip was 
also extended, that is, to three hours. We 
noticed no after effects in any of these 
cases of temporary paralysis. 

Blood Pressure. In only one instance 
was the drip discontinued because of a 
marked fall in blood pressure; this was one 
of the few cases in which the original blood 
pressure was elevated. 


Case 1. A twenty-four year old para 11 was 
one finger dilated, with a thick, uneffaced 
cervix, when caudal block was begun. The 
pains were five minutes apart, lasting two 
minutes, and blood pressure was 160/95. 
Analgesia became effective after the initial 
injection of 45 cc. Although the contractions 
were painless, the patient was troubled by 
continuous umbilical pain, not previously 
present, and by an uncontrollable desire to 
defecate. Despite having had an enema and a 
cathartic, she voided and defecated over 
herself, but not over the caudal area. The 
needle was left in place while she was cleansed, 
the bed changed and the caudal area repainted. 
Mild pains returned forty-one minutes after 
the initial injection; 35 cc. of 2 per cent 
procaine were given fractionally within about 
twenty-five minutes. While the contractions 
again became painless, the umbilical discom- 
fort persisted. Continuous drip was then 
instituted. One hour after the initial injection, 
the blood pressure had fallen from 160/95 to 
130/90; one hour after this it was 85/50. The 
drip was discontinued although the pulse was 
good, 86/minute, and the patient had no 
complaints. She had received a total of 131 cc. 
of 2 per cent procaine in two hours. The cervix 
was still one finger dilated, but effaced. The 
umbilical pain, which had disappeared, re- 
turned one hour after the discontinuance of the 
drip; by this time the blood pressure had risen 
to 110/80. Five hours after the cessation of the 
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drip, blood pressure was 130/85; it remained 
at this level. Four days postpartum the pressure 
was 130/75 and the patient was in good 
condition. 


Among the cases in which procaine was 
used, the blood pressure was followed 
in thirty-four. Twenty-one showed some 
change, with systolic drops ranging from 
less than 20 to as great as 80 mm. Hg, and 
diastolic alterations from a depression of 
45 points to a rise of 20. In one case there 
was no initial change in systolic pressure, 
but a secondary rise of 20 points; diastolic 
pressure was unaffected. 

Of the fifteen metycaine cases, two re- 
vealed no alteration and two showed a rise 
of 15 mm. Hg, both systolic and diastolic. 
Of the eleven remaining cases, the greatest 
depression was 40 points systolic and dias- 
tolic, with a spontaneous return to normal 
during the drip. The other systolic depres- 
sions varied between 40 and 15 points; the 
corresponding diastolic pressures were un- 
changed or dropped as much as 40 points. 

Complications. The following side reac- 
tions were observed: excitement and dis- 
orientation in nine cases, chills in four, 
burning in five, nausea and vomiting in 
eight, dizziness in three, nonuterine pain 
in ten, uncontrollable desire to defecate in 
one, unilateral anesthesia of the perineum 
in two. There were no infections or broken 
needles. Motor paralysis and blood pres- 
sure variations have already been dis- 
cussed, as was the one patient complaining 
of fecal incontinence. 

Of the excitement cases, seven were 
classified as mild. Of these seven patients, 
one suffered visual hallucinations; one was 
unable to see for three or four minutes; one 
patient after only 46 cc. mimicked every- 
thing she heard for about half an hour 
during and after delivery, which occurred 
immediately after caudal block; one patient 
was definitely disoriented and stated she 
realized she was “talking out of her head”’ 
and felt that she was going to die; three 
patients showed definite mild excitement. 
Of these last, one bout was the result of too 


. 
10 


New Series LXVI, No.1 


large an initial dose and another was due 
to the unintentional intravenous injection 
of part of the initial dose. Although no 
blood or fluid was obtained on aspiration 
before injection, the needle was rotated 
during injection and apparently thus broke 
into a contiguous vein, which it was proba- 
bly just touching previously. Aspiration 
after injection of part of the initial dose 
produced blood, and the needle was with- 
drawn; excitement followed almost im- 
mediately. After this experience we rotated 
all needles 360 degrees just before aspira- 
tion and injection. The third case of moder- 
ate excitement followed the injudicious 
injection of the small amount of procaine 
remaining in the container after an ade- 
quate continuous caudal had been main- 
tained to visible caput. Excitement, which 
took place after the patient’s transfer to 
the delivery table, was controlled by 71 gr. 
of sodium amytal given intravenously. The 
mother received oxygen inhalation for 
twenty minutes, after which a low forceps 
delivery of a normally crying mfant was 
performed. Recovery was uneventful. 

Four patients had transitory shaking 
chills soon after or remotely after the initial 
injection. Four patients complained of a 
severe burning sensation following rapid 
injection. Three patients were troubled 
with dizziness; one of these states was ex- 
pressed as “‘seasickness.’’ Nausea, vomiting 
or both occurred in eight cases; in one case 
emesis was so severe that caudal had to 
be discontinued. 

Ten women suffered non-uterine pain. 
Five had pain down their legs during con- 
tractions, more intense than the commoner 
numbness down the legs. Two mentioned 
pain running up the spine, and one pain 
running bilaterally from the caudal area. 
In one case a pre-existing headache was 
aggravated. One patient reported severe 
pains in both thighs accompanying uterine 
contractions. 

There were two fetal deaths, including a 
three pound stillbirth; the other death 
accompanied intrapartum maternal mor- 
tality. 
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Case A nineteen year old para O, 
gravida 1 was admitted in labor with the cervix 
one finger dilated, soft, thick and effaced. 
Caudal block with 2 per cent procaine was 
given as follows: 8 cc. at 3:20 P.M., 10 cc. at 
3:22 P.M., and 32 cc. at 3:27 p.m. The full initial 
effect was obtained by 3:35 p.m., and con- 
tinuous caudal drip was set up at 4:05 at the 
rate of 12 drops per minute. The patient 
vomited at 4:30. The blood pressure, which 
had been 135/70 on admission, was 100/55 at 
this tirne. Caudal block was discontinued at 
5:35 P.M., when the patient was found in a 
semicomatose state, with twitching of her 
arms. She was given coramine and placed in a 
Drinker respirator; at 8:00 p.M. she was pro- 
nounced dead. After the initial injection, which 
amounted to 50 cc., she had received an 
additional 65 cc. of procaine by the continuous 
drip method, a total of 115 cc. We believe that 
death was due to the use of a long needle, 
incompletely buried, which accidentally pierced 
the dura when the patient moved about. It is 
significant that the management of this case 
was the exception to our routine, iLe., of 
definitely assigning the responsibility of each 
patient to a specific individual. 


Maintenance Dosage, with a Discussion 
on the Mechanics of Regional Anesthesia. 
Caudal anesthesia is local anesthesia on a 
grand scale. The anesthetic, after entering 
the sacral canal through the hiatus, rises 
extradurally to the level of the tenth dorsal 
segment; it then seeps out through all the 
intervening vertebral foramina to act on 
the nerve trunks after they have lost their 
dural sheaths. The desired clinical result 
is due to the action of the anesthetic agent 
at these local sites (the nerves involved). 
The systemic reaction, including toxic ef- 
fects, is caused by the absorption of pro- 
caine into the circulation. 

The precise mechanism of the local ac- 
tion of procaine on the nerve trunks may 
be formulated as follows: The procaine 
enters into an unstable physicochemical 
combination with the nerve substance® to 
form a protoplasmic poison which prevents 
the conduction of impulses. Thus: 


Procaine + nerve lipoid 
= protoplasmic poison 
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This end product is unstable, and a reversi- 
ble reaction results. The velocities of the 
opposing reactions will depend upon the 
amount of reacting substances present, in 
accordance with the chemical law of mass 
action. As the original combining reaction 
proceeds, more protoplasmic poison forms, 
increasing the speed of the reversible reac- 
tion. Eventually the velocities of the two 
opposing reactions will be equal, and equi- 
librium will be established. The constant 
amount of protoplasmic poison present 
when equilibrium is reached will depend 
upon the velocity of the reaction at this 
time; this in turn depends upon the amount 
of free procaine present. 

Thus a certain critical concentration of 
free procaine must be present to maintain 
the equilibrium between the opposing reac- 
tions at such a point that the amount of 
protoplasmic poison necessary to produce 
clinical anesthesia is present. This hy- 
pothesis is consistent with the findings of 
Lemmon and Paschal,* who stated that a 
certain concentration of procaine must be 
maintained in the cerebrospinal fluid to 
produce spinal anesthesia. 

This hypothesis is also consistent with 
the experiments on a ligatured limb in 
which cocaine was not destroyed but re- 
covered as such after several hours.’ Thus 
procaine entering into combination to 
achieve anesthesia is again utilizable after 
this labile combination has broken down. 

It is, therefore, evident that the procaine 
engaged in local action about the nerve is 
present in both a combined form and a free 
form. The combined form is the effective 
substance which produces the desired clini- 
cal result. However, a certain critical 
amount of the free form is necessary to 
maintain the required concentration of the 
combined form in a reversible chemical 
equilibrium. 

To produce the initial effect of caudal 
block, in addition to the sum of the 
amounts necessary for these two factors, 
an amount (probably about one-third of 
the initial dosage) is needed to act as a 
vehicle, that is, to carry or push the essen- 


Buch et al.—Caudal Analgesia 


OctToBER, 1944 


tial amount of procaine from the point of 
the needle in the sacral hiatus to all the 
nerves outside the vertebral foramina as 
high as the tenth dorsal segment. Thus, 
after the initial injection, the free procaine 
will consist of two portions, one necessary 
for the maintenance of the combined form 
and the other useful mechanically but not 
chemically. 

It must be realized that the procaine will 
not be uniformly distributed in the verte- 
bral canal; concentration is highest at the 
point of the needle and decreases with the 
distance from this point. To be effective, 
the amount of procaine in a region must be 
equal to the amount, c, needed to combine 
with the nerves, plus the minimal free 
amount, Fc, required to maintain this com- 
bination. In addition, there will be an 
excess free amount, f, as a result of vehicle 
requirement. This amount, f, diminishes 
with the distance from the needle point 
and is minimal at the upper level of caudal 
anesthesia. The disappearance of excess 
free procaine, f, and the fall of total free 
procaine, F, below Fc is manifested clini- 
cally by the first signs that the caudal 
effect is wearing off. This should occur 
where f is least, that is, at the upper level 
of anesthesia. 

If the rate of absorption of procaine is 
directly proportional to the concentration 
of procaine present, both of which must be 
changing continually, we may express these 
facts mathematically according to the law 
of inverse compound interest. By the use 
of the differential calculus: 


where A is the amount absorbed after any 
variable time = t, and F is the amount of 
free procaine initially present, 1.e., the 
difference between the initial dose and the 
amount of combined procaine. 

The algebraic solution is: 
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where ¢ is the natural number 2.71828. . . . 
If A is to represent the amount absorbed 
in any particular region, the proportion- 
ality constant, k, will depend only on the 
vascularity and vascular state of that 
region. If A is to represent the overall 
absorption, k will be constant for a partic- 
ular type of injection in a patient. The 
above expression will govern the absorp- 
tion during fractionally continuous caudal, 
F representing then the free procaine at 
the onset of each injection. 

If after the initial injection a continuous 
drip is set up at a constant rate, m, we 
may state: 


from which it follows that: 
A = mi + (F mk) (1 


This expresses the amount absorbed only 
during the drip. 

If the rate of inflow were to be made 
equal to the rate of absorption, it may be 
shown that both would then be equal to 


-- Our particular system precludes this 


k 


contingency, however. Replacement of ab- 
sorbed procaine is indirect and, as stated, 
an additional vehicle rerequirement is 
essential to convey the procaine from the 
point of the needle to all points where 
absorption is occurring. It is this vehicle 
portion which is responsible, at least in 
part, for the continuation of the caudal 
effect at the lower levels after its wearing 
off at the higher levels, and for longer 
periods associated with the longer caudal 
blocks. It is conceivable that the frac- 
tional method might accomplish replace- 
ment of absorbed procaine at the upper 
level of the block more efficiently with less 
vehicle requirement, at least during the 
earlier stages of the block. 

From the above conclusions, all based on 
our original premises, the following corol- 
laries have been derived: Absorption be- 
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gins immediately and goes on continuously, 
its rate never constant. A good deal of 
procaine must be absorbed without ever 
entering into the protoplasmic combina- 
tion to produce anesthesia or without even 
serving the useful function of maintaining 
that combination. Again, as explained 
above, anesthesia should wear off first at 
the uppermost level, where excess procaine 
is minimal. It is the absorbed procaine of 
this region that must be indirectly re- 
placed. If procaine is added as soon as the 
caudal effect begins to wear off, only a 
small amount is necessary to maintain the 
anesthetic level. If this level is allowed to 
fall, however, the amount of free procaine 
will fall much below the required critical 
level in a large region, and considerably 
below at the desired upper level. Regaining 
the original level of anesthesia will now be 
a much more difficult problem. 


SUMMARY 


1. One hundred thirty cases of caudal 
block are analyzed, of which fifty were 
single injections; of the remaining eighty, 
twelve were fractionally continuous and 
sixty-eight were of the continuous drip 
type. 

2. Ninety-seven cases were wholly suc- 
cessful. In nineteen cases block, though 
effective, was discontinued before delivery, 
and in fourteen cases there was complete 
or partial failure or the dura was penetrated. 

3. The continuous drip technic pre- 
sented in a preliminary report! is described 
and its advantages reviewed. 

4. The operative procedures and deliv- 
eries included four precipitate and thirty- 
four spontaneous deliveries, fifty-one low 
forceps, twenty mid forceps, three breech 
extractions, two uterine tamponades, two 
abdominal sterilizations and one low flap 
cesarean section. 

5. The amount of 2 per cent procaine 
required for full initial effect was usually 
45 cc., and of 114 per cent metycaine 30 
to 35 cc. 

6. Full initial effect was obtained within 
fifteen minutes in the majority of the cases, 
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and within five minutes in one-half the 
cases. 

7. Thirteen cases were refractory, that 
is, the usual initial dose produced only a 
partial effect, namely, perineal relaxation, 
skin anesthesia of the perineum and only 
the lowermost part of the abdominal wall, 
and only partial obstetric analgesia. Small 
doses were injected at intervals until com- 
plete analgesia was obtained. After this 
initial effect had been acquired, only an 
average maintenance dose was needed. 

In these patients, the anatomy of the 
sacrum probably allowed the escape of 
procaine into the contiguous soft tissues; 
after these had been saturated, the anes- 
thetic agent could rise to the required level 
of the tenth dorsal segment and thence 
seep out through the sacral foramina and 
act upon the nerves of the uterus and of the 
abdominal wall below the level of the 
umbilicus. 

8. It is the occasional refractory case 
with its additional time requirement that 
makes caudal block unreliable for ab- 
dominal surgery, particularly in a busy 
operating room running on schedule. We 
did, however, perform a successful cesarean 
section under caudal, with surprisingly 
small loss of blood. 

g. There is definite softening and relaxa- 
tion of the cervix, palpable even on rectal 
examination. The uterus is not affected; 
contractions are therefore unchanged, as we 
have found. Due to this lack of relaxation, 
version under caudal block is undesirable 
and breech extraction is preferable under 
general anesthesia. 

10. There is an apparent shortening of 
the first stage of labor. The average dura- 
tion of the remaining first stage after initial 
effect was three hours, fourteen minutes 
in fifty-five cases, with a maximum of 
eight and one-half hours. A gradual in- 
crease, however, was observed in the total 
duration of the first stage the later caudal 
block was instituted. 

11. The average duration of the second 
stage was one hour and sixteen minutes for 
twenty-four primiparas, and fifty-six min- 
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utes for twenty-five multiparas. The large 
number of forceps deliveries, many of 
which were prophylactic, must be con- 
sidered when one weighs these figures. 

12. Caudal effect after discontinuation 
of continuous drip or after single injections 
persisted for an average of one and one-half 
hours in sixty cases. The variation was 
from fifteen minutes to three hours, with 
the majority at one hour. 

13. Temporary motor paralysis of the 
lower extremities was noted in thirteen 
cases. It usually lasted about one-half to 
three-quarters of an hour, duration being 
roughly correlated with the persistence of 
caudal effect after discontinuation of the 
drip. Observations in most cases were con- 
sistent with the interpretation that paraly- 
sis is an early sign of overdosage or a result 
of prolonged continuous block. 

14. In only one case was the drop in 
blood pressure great enough to necessitate 
discontinuance of the drip. A pre-eclamptic 
multipara with an initial blood pressure of 
160/95 showed no general symptoms ac- 
companying a fall to 85/50 in two hours; 
blood pressure rose to a constant level of 
130/85 five hours after the caudal drip 
had been terminated. 

15. Among the forty-nine cases in which 
blood pressure was carefully watched, 
thirty-one showed some depression; in 
eighteen cases the systolic fall was at least 
20 points. 

16. There were two fetal deaths in our 
series. One three pound infant was still- 
born; a report is given of the case in which 
both mother and child died. 

17. The use of a short needle, or prefer- 
ably the catheter technic, eliminates the 
possibility of the penetration of the dura by 
a long needle, not buried up to the hillock. 
The accidental pushing of the needle too 
far into the caudal canal when the patient 
moved was, we believe, responsible for her 
death. 

18. Other complications included nine 
cases of excitement and disorientation, ten 
of nonuterine pain, four of chills, five of 
burnings, eight of nausea and/or vomiting, 
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three of dizziness, one of an uncontrollable 
desire to defecate, and two of unilateral 
anesthesia of the perineum. 

19. A conception of the mechanics of 
regional anesthesia is presented. 


CONCLUSIONS 


Any method which produces such com- 
plete and dramatic obstetric analgesia 
cannot be dismissed because of certain dis- 
advantages and inconveniences to the 
physician. The disadvantages may in time 
be eliminated by continual modification of 
technic. Although continuous caudal anal- 
gesia is still in an experimental stage, we 
maintain confidence in its eventual destiny 
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as an addition to our obstetrical arma- 
mentarium. In its present state, however, 
its inherent disadvantages obviate its uni- 
versal use, and thus preclude its acceptance 
as the long awaited panacea. 
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In the overwhelming majority of cases laceration of the genital canal are 
due to childbirth, but other forms of trauma, such as coitus, attempted 
rape, or external violence may at times be responsible. The cervix and 
perineum are the usual seats of lacerations of the obstetrical type. 

From “Textbook of Gynecology” by Emil Novak (The Williams & 


Wilkins Company). 
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SELF-INFLICTED BITE 


F. RONCHESE, M.D. 
Instructor in Dermatology, Boston University 
PROVIDENCE, RHODE ISLAND 


titled “‘Morsus Humanus”’ or Hu- 
man Bite,” in which very little 


- RTICLES have appeared recently en- 


Fic. 1. Showing the common nail biting in a 
mechanic badly in need of the protection of 
his nails. 


erroneous or no mention at all is made of 
self-inflicted dental injuries. 

Boyce,* for instance, quoting a case of 
an infected finger from nail biting reported 
by Hultgen in 1910, refers to it as: “‘the 
first infection from human saliva not 
caused by a true bite.” In my opinion this 
bite is as true as the other. It is a homo 
morsus humanus while the other is a 
hetero morsus humanus. To say that the 
infection is due to “saliva” needs to be 
explained. 

The most common form of self-inflicted 
bite is represented by nail biting. (Fig. 1.) 
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This is a neurotic symptom irrespective of 
age, profession or social standing. It can 
be noticed in mechanics who are badly in 
need of their nails, in physicians who know 
of the potential dangers, in debutantes well 
aware of the social importance of long 
and shapely nails. 

Onychofagia may go from an occasional 
pulling of the cuticles to a regular daily 
dinner. Like the play of the policeman’s 
stick, the gum chewing or mouth motions 
of the aged, it may be mild, but it has the 
same functional and neurotic significance 
as the pulling of one’s own hair or the 
hitting of one’s head against the wall. In 
some cases It may be done for pleasure, or 
for a change from a severe itching to the 
preferred sensation of pain. 

Not all self-inflicted bites are done by 
feeble minded and not all are without con- 
sequence. I recall a case of an intelligent 
young woman, who, under nervous strain 
from pain, bit her wrist so hard as to de- 
tach the skin. A severe lymphangitis and 
lymphadenitis followed, which needed con- 
siderable medical care. 

The state of neurosis is evident in girls 
and boys with biting marks on: their 
knuckles and thumbs. (Figs. 4 and 35.) 
They are ready to admit that they do it 
while at the movies, during moments of 
great excitement or suspension. These 
girls do not need an explosion to become 
excited. One, for instance, just by talking 
about it had to rush to the toilet. With it 
often goes the refusal of the throat to 
swallow pills. 

Self-inflicted dental injuries in feeble 
minded are described by Butterworth.° 
In the discussion, Weidman remarked that 
monkeys in zoological gardens are fre- 
quently seen furiously biting their fingers 
and toes. 


ys 

> 
7 

2 


New Series Vor. LXVI, No.1 Ronchese—Self-inflicted Bite American Journal of Surgery 81 


Sucking the toes can be seen in infants. finger nails severely bitten. I asked jok- 
I never thought toe nail biting would be _ ingly if she bit her toenails, too. To my 
done by adults. A few days ago a stout, astonishment, she answered she did it 
seventy-year old woman came to the up toa few years ago. 


Fic. 2. a, showing a firm nodular lesion on the mucous membrane of the cheek; 
B, a linear growth along the line of occlusion of the teeth, a common occur- 
rence. In both the histopathology shows hyperkeratosis and acanthosis 
similar to leukoplakia. 


Skin Out-Patient Department of the Rhode Buccal mucous membranes are fre- 
Island Hospital for pruritus about the quently the site of considerable damage. 
area where a vulvectomy had been per- Raised linear lesions are seen corresponding 
formed for pruritus vulvae. I noticed her to the line of occlusion of the teeth. (Fig. 
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2B.) On the upper or lower lip they look 
like a patch of leukoplakia or of lichen 
planus or like a keloidal scar. Some lesions 
are round and stick out like the head of a 
pin or as big as a pea. (Fig. 2a.) They are 
usually smaller in the morning and larger 
toward night because of the daytime work 
on them. 

Histologic examination (Fig. 2c and p) 
shows hyperkeratosis, parakeratosis and 
achantosis indistinguishable from leuko- 
plakia and as such diagnosed by competent 
pathologists. 

A sequela of infantile self-inflicted bite 
is represented by a scar below the vermil- 
lion part of the lower lip. (Fig. 3.) 

Bites during epileptic seizures, if fairly 
recent, may be important if personal 
identification is needed. 

While nail biting is extremely common 
(Fig. 1), severe knuckle and thumb biting 
(Figs. 4 and 5) in apparently normal per- 
sons is uncommon and often not recog- 
nized. They are often mistaken for warts, 
keloids, epitheliomas, sarcoid, granuloma 
annulare or, as in Figure 5, epidermo- 
phytosis. Mouth lesions may be mistaken 
for syphilis or leukoplakia or lichen planus. 
Obviously, the prognosis of self-inflicted 
bite is far better than in any of the former 
disorders. 

Figure 2A shows a pea-sized lesion from 
homo morsus humanus on the mucous 
membrane of the cheek in an apparently 
normal, intelligent, forty year old woman. 
Histologically, it shows a fibroma covered 
by hyperkeratotic and parakeratotic epi- 
thelium. Figure 28 shows linear lesions of 
the mucous membrane of the cheek along 
the line of occlusion of the teeth, done by a 
grinding motion in an apparently normal 
twenty year old girl. Probably, it is only 
necessary to start and feel something 
under the bite to continue the job con- 
sciously and unconsciously. The micro- 
photograph Figure 2p, taken with higher 
magnification, shows the same features as 
the previous one Figure 2c. 

Figure 4A and B shows examples of un- 
usually severe one-knuckle biting in two 
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school boys apparently normal. Why only 
one knuckle? Why a severe one-knuckle 
chewing and no damage to the nails? 
Figure 4c shows the fingers of a mentally 
deficient boy, seven years old. It can be 
noticed that he does not attack his indexes 
from the easiest side, but at the inter- 
digital aspect of the finger, making an 
effort to rotate the hand and accomplish 
the task. Why this one spot preference? A 
local neurosis? 

Figure 5 shows the thumbs of a fifteen 
and of a twenty year old girl, both appar- 
ently normal. They believe the physician 
a mind reader when he tells them that 
they do it while at the movies and only 
at the movies. 

Nail biting is rarely followed by infec- 
tion, presumably because of the antiseptic 
power of the saliva and because of the 
constant keeping of the parts under its 
action. The same can be said for bites 
inside of the mouth. 

If after a fight or the fall the injured 
would suck or lick his wound as a dog 
would do until medical care is adminis- 
tered, probably no infection would follow. 
Of course, the extension and severity of 
the laceration, the dirt, and the individual 
state of health are contributory factors in 
the development of the infection. 


TREATMENT 


In spite of several proprietary products 
advertised as remedies to nail biting, this 
habit in adults is very difficult to change. 
Being a neurotic symptom its treatment is 
fundamentally that of the neurosis. 

Nodular growths on lips or cheeks are 
well taken care of by removal with elec- 
trodessication and by warning the patient 
of the potential danger. 

Knuckles could be covered with bandage 
or adhesive plaster. They will not be for- 
gotten, however, until some other symptom 
is substituted or the fundamental cause of 
the neurosis is eliminated. 


SUMMARY 


Cases of self-inflicted dental injuries 
(nail, knuckle, finger, lip, cheek biting) are 
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Fic. 3. Showing the scar on the lower lip due to 
; the upper incisors’ bite during infancy. 


Fic. 4. A, showing a case of two-knuckle biting in a twelve year old 

normal boy; B, one-knuckle biting in a seven year old normal 
— ; c, biting of two fingers in a mentally deficient, seven year old 
: oy. 
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Fic. 5. Showing the thumbs of two normal girls, one 
fifteen and one twenty years old, who bit their 
thumbs while at the movies. The condition may be 
mistaken easily for an eczematoid or mycotic infec- 
tion, or for a growth. It often goes undiagnosed. 
Note also mild onychophagia. 


Fic. 6. A peculiar nail biting in a society woman; five 
nails long, shiny perfectly red-polished and five bitten 
down to the limit; also bitten distal phalanx of left ring 
finger. 


Fic. 7. Absence of one nail and nail bed deformity in a 
seventeen year old girl, the result of trauma at the age 
of eleven months. A finger tip pathology of this type is 
often labeled onychomycosis even if pathogenic fungi 
are not found. All the nails are bitten off, but the per- 
sistent biting and pulling of the cuticles in the abnormal 
finger tip, causes tenderness, eventually paronychia or a 
felon. If not bitten, it would be simply a missing nail; a 
nail anomaly of obscure pathogenesis. 
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discussed. These cases are true morsus human bites in negroes. J. A. M. A., 116: 127, 
‘ 1941. 

humanus as the bite from one person to 3. Boyce, F. F. Human bites. An analysis of go 

another. Methods of prevention and treat- (chiefly delayed and late) cases from Charity 

ment are discussed. Hospital of Louisiana in New Orleans. Soutb. 


M. J., 35: 631, 1942. 
4. Miter, H. and WINFIELD, J. M. Human bites of 
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Wirt the exception of the streptococcal case, established infection of the 
hand and fingers should receive energetic surgical treatment at as early a 
stage as possible. Damage may be done, both by delay and by too vigorous 
and extensive initial treatment, but there can be no doubt that the com- 
moner errors are those of delay and timid surgery. 

From “Minor Surgery” edited by Humphry Rolleston and Alan Mon- 
crieff (Philosophical Library). 
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CAJANDOL 


Cart E. BurkLANnD, M.D. 
Visiting Urologist, Sacramento County Hospital 
SACRAMENTO, CALIFORNIA 


~ NEW soothing analgesic and anti- 


septic for the genitourinary sys- 

tem has been developed called 
cajandol. It is composed of 5 per cent 
cajeput oil in peanut oil with 0.1 per cent 
propylparahydroxybenzoate added as a 
preservative. The therapeutic effect of the 
preparation is due to the essential oil of 
cajeput and the oil soluble propyl ester of 
parahydroxy-benzoic acid. Cajeput oil is 
an essential oil extracted by distillation 
from the fresh leaves and twigs of plants 
of the Myrtaceae family, particularly the 
species Melaleuca, which are commonly 
found in the East Indies. The preparation 
was formerly called cajedrol by Elvers and 
Burkland,! but is now being placed on the 
market by E. R. Squibbs and Sons under 
the trade name of cajandol. It has a 
pleasing, medicinal odor and is inexpensive. 
We have used cajedrol or cajandol in 
over 300 cases and have found that it is a 
very beneficial adjunct in the treatment of 
irritative and inflammatory lesions of the 
lower genitourinary tract. These include 
posterior urethritis in both the male and 
female, chronic prostatitis, and vesiculitis, 
acute, chronic and interstitial cystitis and 
bladder tumor. Cajandol often alleviates 
the distressing symptoms of these condi- 
tions as well as the marked frequency, 
burning on urination and pain of tuber- 
culous cystitis and the irritation and blad- 
der spasms which at times follow instru- 
mentation of the urethra and bladder. We 
have found it of particular benefit in 
chronic urethritis in women for instillation 
into the bladder after dilatation of the 
urethra or endoscopy. Its routine use after 
cystoscopy has led to less discomfort for 
the patient following this procedure. In 
those patients who have irritative symp- 
toms and cloudy urine following trans- 
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urethral resection of the prostate and who 
are sensitive or resistant to sulfonamide 
therapy, the instillation of cajandol into 
the bladder and urethra often leads to 
rapid cessation of the irritation and to 
the clearing of the urine of shreds and 
infection. Cajandol may be injected up 
the ureter during the use of a ureteral 
stone extractor to facilitate withdrawal 
of the instrument when there is difficulty 
due to spasm of the ureter. The local appli- 
cation of this preparation will also stimu- 
late the healing of tuberculous sinus tracts 
following nephrectomy or epididymectomy. 

We recommend the instillation of 15 cc. 
to 30 cc. of cajandol into the bladder or 
posterior urethra through a catheter at 
daily or bi-weekly intervals. The frequency 
of administration will depend upon the 
symptomatology and nature of the dis- 
order present in each individual case. Its 
effect is usually very soothing on the 
inflamed mucous membrane of the bladder 
and urethra. We have never observed any 
untoward reaction nor had any patient 
complain of any unpleasantness from its 
use in the lower genitourinary tract. We 
believe that cajandol is more efficient than 
gomenol and is less expensive. 

We wish to emphasize that cajandol is 
not a cure-all, but used in conjunction 
with established therapeutic procedures in 


the field of urology, it often affords relief 


from the distressing symptoms of irritative 
and inflammatory conditions of the bladder 
and urethra and prostate. It will often 
alleviate much of the discomfort which at 
times follows instrumentation or operation 
of the lower genitourinary tract. 

The following are illustrative cases from 
our practice in which the alleviation of 
symptoms followed the instillation of 
cajandol into the bladder and urethra: 
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CASE REPORTS 


Case 1. H. M., a forty-two year old white 
woman, had been having great frequency of 
urination with urgency and burning for several 
weeks, found to be due to a severe posterior 
urethritis. The urine was sterile. Dilatations 
of the urethra and endoscopy with the applica- 
tion of silver nitrate caused her much distress 
which was considerably relieved by bi-weekly 
instillations of 15 cc of cajandol for two weeks 
and in three weeks her symptoms had com- 
pletely disappeared. 

Case ul. G. S., a sixty-six year old white 
male, had undergone a transurethral resection 
for benign prostatic hypertrophy with infected 
residual urine, but following operation consider- 
able frequency, urgency, and burning on 
urination persisted due largely to the infection 
in the urine. He was sensitive to the sul- 
fonamides and it was only after instilling 20 cc. 
of cajandol into his bladder three times a week 
for two weeks, that his symptoms disappeared. 

Case. O. P., a twenty-two year old white 
girl, had undergone a right nephrectomy for 
renal tuberculosis, but six months after oper- 
ation still had marked frequency, urgency and 
pain on urination due to severe cystitis with 
ulceration in the bladder. It was only after the 
instillation of 15 cc. of cajandol into her bladder 
twice a week for three weeks that marked 
alleviation of her symptoms occurred. She now 
gets up at night only once. 

Case Iv. T. H., a seventy year old white 
male, had been treated intermittently for five 
years for an infiltrating carcinoma of the 
bladder, which caused him great frequency of 
and pain on urination. Instrumentation for the 
purposes of fulguration of the bladder and the 
application of radium was followed by much 
discomfort and it was only after the daily 
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instillations of 15 cc. of cajandol for two weeks 
that he obtained marked relief from his symp- 
toms and an increase in his bladder capacity. 

Case v. S. G., a forty-five year old white 
woman, was known to have had interstitial 
cystitis for two years with marked frequency, 
urgency, and suprapubic pain. She underwent 
periodic fulguration and dilatation of her blad- 
der with some relief of symptoms, but obtained 
more alleviation when the treatment was 
followed by the instillation of 20 cc. of cajandol 
into the bladder, daily for a week after the 
fulguration. 


SUMMARY 


A new compound, called cajandol, is 
now being offered to the medical profession 
to aid in the treatment of irritative and 
inflammatory conditions of the lower gen- 
itourinary tract. It has been used in many 
clinical cases and has proved to be a sooth- 
ing analgesic and a mild antiseptic. It is 
not considered as a cure-all, but a useful 
adjunct along with other well established 
therapeutic procedures for the relief of the 
distressing symptoms of urethritis in the 
male and female, general cystitis, inter- 
stitial cystitis, prostatitis and some cases 
of tumor of the bladder. After instrumenta- 
tion of the urethra and bladder, it tends to 
make the patient more comfortable. No 
reactions or aggravation of symptoms in 
any patient has been noted from its use. 
It is economical. 
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INGUINAL HERNIA IN INFANTS AND CHILDREN 


Miiarp §. ROsENBLATT, M.D. 
Diplomate of the American Board of Surgery 


PORTLAND, OREGON 


nias occurring in infants and children 
are indirect and on the congenital 
basis of a preformed sac. 


An indirect inguinal hernia occurring 


Paes. ICALLY all the inguinal her- 


In our series there has been an occasional 
case of femoral hernia so that one should 
carefully examine these children pre- 
operatively to make sure whether the 
defect is above or below Poupart’s ligament. 


Fic. 1. a, Showing external oblique fascia incised and reflected. The curved fine pointed hemostat is separating 
the cremasteric muscle fibers to expose the sac. b, High transfixion and ligation of the sac after its dis- 
section. c, Transplantation of the neck of the sac, both ends of suture being threaded through the needle 
and the suture placed with the finger as a guide. d, One end of the suture unthreaded and a small bite of 
muscle taken with the other before tying. e and f, The edge of the external oblique fascia is sutured to 
Poupart’s ligament, alternating interrupted cotton sutures placed from the inside and outside of Pou- 
part’s ligament. The needle holder is used to determine the proper size for the new external inguinal ring. 
g and hb, The reflected edge of the external oblique overlapped and sutured with a continuous chromic 


catgut suture. 


or lasting after one year of age should be 
treated by surgery in the absence of 
special contraindications. Before the first 
year of life many of these hernias will 
automatically close if supported by a 
yarn truss. Even during this period, if the 
defect is very large or there is danger of 
incarceration or obstruction, or if the 
yarn truss fails to hold back the hernia, 
surgery Is indicated at any age. 
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In the repair of indirect inguinal hernia 
there are certain important considera- 
tions. The complete and high removal of 
the sac is very important. The neck of the 
sac should also be transplanted by the 
Kocher method. It is not desirable to 
transplant the male cord because the 
vas is an extremely small structure in 
infancy and early childhood, often being 
no larger than a good sized silkworm gut 
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suture. If the cord is transplanted, it is 
readily possible to traumatize the vas and 
Its vascular supply. One can easily find 
and isolate the sac by splitting the cre- 
masteric muscle fibers longitudinally or 
parallel with their fibers. The sac is 
always anterior to the cord. The distal 
end of the sac should be dissected with 
sharp dissection as gauze dissection at 
this stage is very apt to damage the fragile 
vas and its blood supply. 

The repair is done by a _ modified 
Ferguson technic, using interrupted single 
cotton sutures for the lowermost layer 
which brings the medial edge of the 
external oblique fascia to the reflected edge 
of Poupart’s ligament. The lateral edge of 
the external oblique is then sutured with 
fine continuous chromic catgut. The exit 
for the cord is left close to the pubis and 
the size of the new ring is made just big 
enough to admit the tip of an ordinary 
needle holder. 
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In infants and children who are still 
likely to wet their dressing a waxed paper 
dressing is applied over the regular dressing, 
sealing the lower edge and two sides with 
adhesive tape but being sure to leave the 
upper end open or otherwise the wound 
will sweat. 

Twelve days is sufficient to keep hernia 
patients recumbent. In the Doernbecher 
Hospital cases done by me personally there 
has been no recurrence, as far as can be 
determined, including a follow-up on an 
entire five-year group. 

The only difference in the operation 
in the female child is that there is not the 
necessity for such great care in the dis- 
section of the sac, inasmuch as, if the 
round ligament is in the way, it can be 
cut and re-attached to the fascia any- 
where. Also there is no necessity, of course, 
for leaving an opening for the cord as 
there is in the male. 
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Reports 


INTRATHORACIC MEDIASTINAL LIPOMA 


Mayor Tuomas B. WIPER 


AND 


Captain JosepH M. MILLER 


MEDICAL CORPS, ARMY OF THE UNITED STATES 


LIMITED variety of tumors occur 
in the mediastinum, many of them 
defying preoperative diagnosis. 


1. Roentgenogram of chest in upright 
position. 


Symptoms and signs peculiar to any type 
are not found, all of which make the cor- 
rect recognition of any individual tumor 
more fascinating. This lack of significant 
signs or symptoms is perhaps most typi- 
cally represented in the totally intrathoracic 
lipomas. 

Many mediastinal lipomas offer a clue 
to the correct diagnosis by presenting them- 
selves in part external to the bony thoracic 
cage. Fatty tumors which have their 
origin in the superior mediastinum may 
extend into the cervical areas, or may in- 
filtrate through the intercostal spaces from 
the anterior mediastinum. Removal and 
examination of a portion of the presenting 
mass will verify the existence of a lipoma. 

When completely intrathoracic, these 
tumors exhibit a confusing clinical picture. 


go 


A résumé of the available reports of adipose 
neoplasms occurring in this locale reveals 
a wide diversity of symptoms. Their clin- 
ical importance lies principally in their 
ability to produce effects by pressure. 
The tumor may cause dyspnea by com- 
pression of bronchi, which may cause com- 
pression or obstructive atelectasis, or by 
pressure on the heart and great vessels, 
cause interference with the intrathoracic 
circulation. Pain in the chest, cough, in- 
spiratory wheezing, cyanosis and dyspha- 
gia may or may not be present. Aspiration 
of the pleural cavity was undertaken in 
several of the reported cases, because fluid 
was believed to be present, but none was 
found. Apparently neither sex nor age 
plays a réle in the development of these 
tumors, for individual reports cite cases in 
both sexes and at various age periods. 

The roentgenogram certainly is not de- 
cisive in making a diagnosis. The usual 
observation is that a soft tissue mass is 
superimposed upon the x-ray record of the 
lung field or the mediastinal structures; 
and if there is nothing found to identify 
the particular type of disturbance at hand, 
a sharp border, rounded edges, or a variety 
of various contours suggestive of other 
types of tumor may be found. 


CASE REPORT 


As might be expected from the foregoing, the 
individual under consideration presented an 
interesting problem in diagnosis. In addition, 
he had two severe postoperative complications, 
and made a complete clinical recovery. Symp- 
toms reported at the initial examinations 
pointed the way to the chest as the source of 
trouble. This soldier, aged forty-six, was 
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admitted with complaints of dyspnea and 
palpitation on exertion. Chest pain, cough, 
expectoration or ankle edema was not present. 


Rhythe Regular.sinus. 
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roentgenogram of the chest revealed a large 
soft tissue mass which occupied the lower half 
of the left lung field and which displaced the 


Normal, 
QRS complexes .Durat 


ton .08 Normal axis deviation. Normal lead IV. 


Normal leads. 


T waves 


Interpretation 


Fic. 2. A and B, preoperative electrocardiogram, December 12, 1942. 


It is interesting to note that the patient had 
gained thirty-five pounds in weight in the two 
years previous to admission to the hospital. 
Physical signs were limited to the chest. The 
initial examiners were under the impression 
that the patient was suffering either from 
pleural effusion or from pericardial effusion, as 
physical examination revealed flatness of the 
left base with absent fremitus, decreased 
breath sounds which angled off into the left 
axilla. The apex impulse over the pericardial 
area could not be seen or felt, or no thrill was 
present. The area of cardiac dullness at the 
level of the nipple extended 11 cm. to the left 
and 3 cm. to the right of the midsternal line. 
The cardiac rhythm was regular and no 
murmurs were heard. the blood pressure was 
150/100 measured in millimeters of mercury. 
The routine laboratory investigations were 
of no help in diagnosis. However, the original 


heart and mediastinum to the right. (Fig. 1.) 
Under the fluoroscope the heart was found to 
be of normal size and the esophagus was 
pushed slightly toward the right. A small 
amount of either obstructive or compressive 
atelectasis of the lower portion of left lung was 
thought to be present. With the idea that the 
patient might have a diaphragmatic hernia, 
the gastrointestinal tract was studied after the 
administration of barium, but negative results 
were obtained. An electrocardiagram taken at 
this time showed no abnormality. (Fig. 2.) 
Because of the peculiar roentgenographic 
picture, the left pleural cavity was aspirated, 
but no fluid was obtained. This negative result 
was later realized to have clinical significance, 
a fact which will be emphasized subsequently. 
It was evident that the patient had a mass 
of obscure etiology in the left mediastinum 
which produced a slight degree of compression 
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of the left lower lobe, and indentation of the 
left. lateral wall of the lower portion of the 
trachea, about 114 cm. above the carina. This 
conclusion was reached as a result of the com- 


Fic. 3. Bronchogram demonstrating ele- 
vation and compression of left lower 


lobe. 


bined studies of the original roentgenograms 
of the chest, lipiodol filling of the left bronchial 
tree and information gained by bronchoscopy. 


Fic. 5. Roentgenogram demonstrating anterior 
position of the mass. 


There was no intrinsic alteration in the left 
lower lobe bronchi or in the tracheal wall. The 
effect was produced by external pressure, so 
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that we were eventually persuaded to the 
conclusion that the existing pulmonary atelec- 
tasis was due to compression by the tumor 
mass. (Fig. 3.) 


Fic. 4. Roentgenogram with patient in 
exaggerated Trendelenburg position dem- 
onstrating flow of mass cephalad. 


X-ray examinations of the thorax were made 
in the postero-anterior position, with the 
patient in an _ exaggerated Trendelenburg 


Fic. 6. Fatty tumor mass as enucleated at 
operation. 


position. These films showed that this mass 
tended to flow cephalad. (Fig. 4.) Later, when 
the patient was again x-rayed in the normal 
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upright position, the intrathoracic mass flowed 


caudally. 
At this stage of the diagnostic investigation, 
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pleural and extrapulmonary situation of the 


tumor mass. 
Reconsideration of the various laboratory 


ges ae 


Rhythm Sinus. Tachycardia 

P waves Normal 


RS complexes .....08. det... Normal axis devi ation 


T waves lead and Lead Iv. 


(nterpeptation Gpanges undoubtedly resust of coerative 
e at serious myocardial demave is cause, should be followed, us 


return to normél will indicate this. 


B 
Fic. 7. A and B, electrocardiogram taken April 12, 1943. 


300 cc. of air was introduced into the left 
pleural space, and subsequently x-rays of the 
thorax were made which failed to show the 
presence of shifting fluid levels. These films 
were taken in various positions. The film taken 
with the patient lying upon his right side, and 
the x-ray projection made in the anterior 
posterior plane was the most revealing. This 
clearly outlined the costophrenic sinus on the 
left with a small cushion of air, showing in 
the contrast film adjacent lung tissue with 
the superposition of the smoothly curved 
border of the mass under study, both the lung 
and the mass itself having been separated 
from the parietal pleura by the intervening 
air. This demonstrated to us both the extra- 


tests and diagnostic procedures which had 
been done revealed but one definite finding, 
that an extrapulmonary mass, which was 
extrapleural and quite large in size, was 
impinging upon the bronchus of the left 
lower lobe and compressing the lower portion 
of the left wall of the trachea. A moderate 
degree of atelectasis of the lower left lung 
had been produced by compression by the 
tumor mass. The very size of the tumor and 
the evident good health of the mdividuai 
militated against a diagnosis of malignancy. 
Its anterior position in the chest (Fig. 5) 
tended to rule out the commoner types of 
tumor which are usually found in the posterior 
mediastinum. It was apparent that recourse 
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to surgery was in order. Removal of the tumor, 
if possible, was indicated, and incidentally 
would be the only method of arriving at an 
exact diagnosis. 
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The redundant borders of the capsule were 
then excised, and their substances sutured 
together. The lower and upper lobes of the 
left lung were expanded by exerting positive 


Fic. 8. a and B, electrocardiogram taken May 20, 1943. 


Accordingly, operation was performed by 
one of us (T. B. W.). The patient was placed 
on his right side and an anterolateral incision 
approximately eight inches in length was made 
over the sixth rib. The rib was removed after 
stripping the periosteum from it. Thereafter, 
the rib above was cut through at the extrem- 
ities of the operative exposure. The left pleura 
was then incised, and the chest contents 
explored. It was noted at this time that the 
lower lobe was compressed and elevated. The 
left upper lobe was only partially aerated, and 
It, too, was under a moderate degree of com- 
pression. The left lower hemothorax was filled 
with an encapsulated fatty tumor. This mass 
seemed to be about the size of a regulation 
football. This tumor was seen to lie between 
the left pleura and the pericardium, completely 
occupying the anterior mediastinum and 
having encroached upon the normal position 
of the left lung. (Fig. 6.) The tumor mass was 
delivered out of the chest cavity, its capsule 
incised, and the contents enucleated en masse. 


intratracheal pressure, and the wound was 
tightly closed with chromic stitches. The skin 
surfaces were sutured with black silk. Follow- 
ing this, a bronchoscope was introduced and 
a small amount of mucoid material was 
aspirated from the bronchial passages. 

Examination of the gross specimen showed 
it to be a mass of practically pure adipose 
tissue, weighing 1,500 Gm., and measuring 
8 by 10 by 3 inches. Microscopic examination 
is reported by the hospital pathologist: “Adult 
Fat Tissue.” 

The immediate postoperative course was 
quite satisfactory, and the patient did well 
until the fourth day. When it became evident 
that fluid was present in the left pleural cavity, 
a roentgenogram showed that a moderate 
amount of fluid was present and that the heart 
and mediastinal structures were shifted moder- 
ately to the right; 700 cc. of sanguineous fluid 
was removed from the left pleural cavity, and 
although the patient was in no immediate 
danger, he was given a transfusion of citrated 
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blood. The patient obtained considerable 
benefit from both procedures. 

Convalescence was then without event until 
the fifteenth day after operation when pain, 
swelling and tenderness over the superficial 
veins of the left upper arm were found. The 
area of thrombophlebitis extended from the 
cubital fossa to the tip of the shoulder, and 
the involved veins, the cephalic and _ its 
branches, were firm and tender. Moist heat, 
applied in the form of wet dressings, and 
elevation of the left upper extremity served to 


control the infectious process and it gradually . 


receded with eventual complete resolution. 

Relatively late in his convalescent period, a 
second electrocardiogram was made and the 
findings were entirely normal, with the excep- 
tion that the T wave was diphasic in leads 1 and 
Iv. (Fig. 7.) It was the opinion of the cardiac 
consultant that these changes were undoubt- 
edly a result of the operation and that myo- 
cardial damage was not present. This opinion 
was substantiated by another electrocardio- 
gram taken approximately one month later. 
The T voltage was better and the T waves were 
of good amplitude. The remainder of the trac- 
ing was normal and evidence of residual change 
was not found. (Fig. 8.) 

With the exception of the accumulation of 
fluid in the chest, and the single episode of 
thrombophlebitis, the patient had a relatively 
uneventful course after operation. He regained 
strength rapidly, and during the latter stages of 
his hospital stay, was completely ambulatory. 
Mild exercise was undertaken without evidence 
of respiratory or cardiac embarrassment. At 
the time of discharge from the hospital, the 
patient had recovered his former health. Final 
x-ray examination demonstrated the complete 
absence of the previously present intra- 
thoracic tumor, and a slight elevation of the 
left diaphragm due to the intrathoracic 
“pinching” of the left phrenic nerve at the 
time of the operative removal of the mass. 
(Fig. 8.) 


From the standpoint of surgical treat- 
ment, this individual presented a problem 
to which reference has been made in other 
case reports. It has been recognized that 
hemorrhage is prone to occur relatively 
soon after operation, in spite of the fact 
that the tumor may have been easily 
enucleated from its capsule. Bleeding may 
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occur, although great care has been exer- 
cised by obtaining what seemed to be com- 
plete intrathoracic hemostasis, for it seems 


Fic. 9. Roentgenogram taken at time of discharge 
from the hospital. 

that these tumors have a peculiar pro- 
pensity to bleed. This danger has been so 
real that some operators recommend thor- 
oughly packing the area with gauze as a 
preventive measure to preclude hemor- 
rhage. Whether this is done or not, the 
tendency of the tumor area to bleed should 
be kept in mind when the surgical treat- 
ment of lipomas is undertaken. 

As far as diagnostic measures are con- 
cerned, some help may be obtained when 
the pleural cavity is aspirated under a 
mistaken impression that fluid may be 
present and none is obtained. The roentgen 
picture of intrathoracic lipomas often 
simulates that produced by fluid in the 
lower portion of the pleural cavity. Hence, 
if fluid is thought to be present and none 
is found after several punctures, it might 
be well to recall, among other things, that 
one of these unusual neoplasms may be 
present. 

The introduction of air into the left 
pleural space was of considerable assistance 
in the determination of the extent, phys- 
ical characteristics and situation of the 
mediastinal mass, by offering greater con- 
trast in the x-ray studies made of the 
patient. 

These studies led us to believe that we 
were dealing with a solid tumor mass 
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which was capable of undergoing changes 
in form, simulating those of a very viscid 
fluid. A mediastinal or intrathoracic mass 
which tends to “flow” slowly and which 
by needle puncture is proved not to be 
fluid should suggest the presence of a 
lipoma. 


SUMMARY 


The case history reported is that of a 
white male, aged forty-six, from whom 
a completely intrathoracic mediastinal 
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lipoma was removed. The difficulties at- 
tendant upon diagnosis of such a lesion are 
briefly reviewed and suggestions to aid in 
future recognition emphasized. Roent- 
genographic and eleetrocardiographic in- 
vestigations of this individual are presented. 
In addition, some of the postoperative 
complications are reported. The soldier 
made an excellent recovery and is one of 
the few patients recorded in the literature 
who had a completely intrathoracic lipoma 
extirpated and survived this operative 
procedure. 


Potypoip changes and formation of polyps may occur with the edema- 
tous infiltration of the larynx of younger individuals. The polyp, although 
not often recognized as such, is in reality a neoplasm of tuberculous nature. 

From “Tuberculosis of the Ear, Nose, and Throat” by Mervin C. 


Myerson (Charles C. Thomas). 
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INSTRUMENTAL RUPTURE OF A FIVE MONTHS’ 
PREGNANT UTERUS 


Pasqua.e D. M.D. 
Assistant Surgeon, Morrisania City Hospital 


NEW YORK, 


HE purpose of reporting this case 

Is to point out several important 

observations which when analyzed 
retrospectively and a judicious interpre- 
tation given to signs and symptoms, the 
diagnosis might have been made earlier, 
the patient could have been better pre- 
pared for shock and the end results might 
have been less tragic. 

Reading the literature one finds that 
rupture of the uterus is a rare obstetrical 
accident occurring at term or near term. 
It has occurred when midwives have not 
diagnosed the position of the fetus or have 
not observed the disproportion between 
the fetus and the pelvis. It has occurred 
in cases of prolonged labor in the presence 
of dystocia either fetal or maternal. It has 
been seen even when doctors have failed 
to appreciate the value of internal measure- 
ments. Ruptures have occurred with the 
indiscriminate use of oxytocics. It can be 
caused by external violence, such as is 
experienced in automobile accidents or 
falling down a flight of stairs. It is also 
caused by violent kicks or blows to the 
abdomen, such as the kick of an animal or 
a blow with the horn of an infuriated cow. 
Spontaneous ruptures have occurred | 
cases in which there was a previous cesar- 
ean section or in which a previous myo- 
mectomy was done. In these latter cases 
it seems that in the region of the scar of 
the previous section, the uterine wall will 
have a potential locus minoris resistentiae 
and as the uterus grows toward the latter 
part of pregnancy the uterus seems to be 
susceptible to a break through the scar 
tissue. 

When rupture does occur, it Is a serious 
obstetrical problem. Yet when it happens 
in the absence of sepsis, an early diagnosis 
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and an immediate surgical intervention 
has, at times, saved both the mother and 
child or the mother alone, if the infant was 
dead. But when the condition is permitted 
to go on for weeks, unrecognized, and in 
the presence of sepsis, as occurred in our 
case, the outcome is inevitably disastrous 
for both fetus and mother. 

Briefly then, the causes can be enumer- 
ated as, bad procedures by midwives, un- 
recognized dystocia with prolonged labor, 
the indiscriminate use of oxytocics, ex- 
ternal violence and previous cesarean 
sections or previous myomectomy. 

Woodhull reports a case, an automobile 
accident, in which the rupture took place 
at seven months’ gestation. Both fetus and 
placenta were extruded into the pelvic 
cavity through a rent in the posterior 
uterine wall followed by very little reac- 
tion. The patient was operated upon one 
month after the injury. The fetus was 
found macerated and the mother had an 
uneventful recovery. 

De Lee reported a case in 1904 in which 
the patient fell down a flight of stairs. 
She was operated upon sixty hours after 
the accident, followed by a dead infant 
and uneventful recovery of the mother. 

Stapleton from New Delhi, India, re- 
ported another case of rupture of ten days’ 
duration from the time of accident, also 
with uneventful recovery of the mother. 

I have mentioned these few cases because 
of their relationship in time from the hour 
of the accident to the time of the operation 
when compared with our present case. My 
patient gave no history of accidents or 
external violence. No history of a previous 
myomectomy or cesarean section. She was 
a nullipara. At the operation, the uterus 
showed no evidence of fibroma, fibro- 
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Badia—Rupture of Uterus 


98 American Journal of Surgery 
myoma or adenomyoma. The tubes and _ childhood diseases with no complications. 
Ovaries were normal in size and position Appendectomy was performed in 1926 through 
and in the absence of any evidence of pelvic a median incision. Her menstrual periods began 
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Fic. 1. Temperature chart from day of admission. 


endometriosis, uterine endometriosis can 
be excluded. Crossen and Crossen consider 
uterine endometriosis as an implantation 
of cyst adenoma cells on the uterine wall, 
coming from outside the uterus, possibly 
the ovaries. When these cells grow by 
contact on the uterine wall, creating an 
adenomyoma in that wall, the weakness 
of the wall created by this growth has a 
tendency to spontaneous rupture. 


CASE REPORT 


G. L., negress, widow, nullipara, age twenty- 
seven, was admitted to Morrisania City 
Hospital on June 27, 1943. She had the usual 


at thirteen, had always been regular, occurring 
every twenty-eight to thirty days with four 
or five days’ duration. She gave no history of 
any serious illnesses, pelvic infections or 
curettages. Her last menstrual period took 
place in the beginning of April, 1943. Since 
her Jast menses she complained of lower 
abdominal pains. Two weeks prior to admis- 
sion, at about June 13th, she had a bloody 
vaginal discharge, lasting two days, which 
was followed by a profuse, white vaginal 
discharge. On the day of admission, June 27th, 
she had been seen by a private physician for 
severe lower abdominal pains. He gave her a 
hypodermic of morphine and sent her to the 
hospital with the presumptive diagnosis of 
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an acute condition of the abdomen, and a 
possible twisted ovarian cyst. 
On admission the patient appeared to be 
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revealed: introitus fairly large; a yellowish 
purulent discharge oozed out of the external 
os of the cervix. Vaginal, cervical and urethral 
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fairly comfortable. Perhaps the symptoms 
were masked by the morphine. Physical 
examination revealed: pupils reacted to light 
and accommodation, conjunctivae very pale; 
gums also markedly pale; chest—no abnor- 
mality; lungs, negative; breasts turgid and 
moderately enlarged; heart sounds of good 
quality; a systolic murmur at the apex; pulse 
averaging about 100, temperature about 100°F., 
blood pressure 100/60; abdomen, a midline scar 
extending from umbilicus to pubis. It was 
markedly distended and tympanitic in both 
upper right and left quadrants. There was 
severe tenderness and rebound tenderness in 
the right lower quadrant. The right rectus 
muscle was fairly rigid. Vaginal examination 


smears were taken which proved to be negative 
for Gram-negative diplococci. Kahn test proved 
to be negative. The uterus was enlarged and 
tender; its exact size could not be determined 
on account of the distention and tenderness 
present. A large mass could be felt in the right 
adnexal region. Red blood cells numbered 
2,080,000; hemoglobin 46 per cent, leukocytes 
10,400 with 93 per cent polymorphonuclears; 
sedimentation rate 12 mm. in twelve minutes. 
Urine specific gravity 1015, 1 plus sugar, no 
acetone. The patient was given a blood trans- 
fusion and supportive treatment. 

The various surgeons who examined the 
patient concurred in the opinion that the 
patient had a twisted ovarian cyst with a 
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general pelvic inflammatory disease, pregnancy 
to be ruled out. The Aschheim-Zondek test 
(Friedman’s) was ordered and two days later 
it came back doubtful. Another test was 
ordered. During the succeeding days the 
distention became worse. The patient vomited 
several times. Wangensteen suction was ap- 
plied to reduce the distention and another 
transfusion was given. On July 5th, (eight 
days after admission and twenty-two days 
after the bloody vaginal flow) the patient’s 
condition remained still poor; another trans- 
fusion was given and a laparotomy performed. 

The abdomen was opened through a mid- 
line, lower incision removing the old scar. On 
reaching the peritoneum a dark bluish wave 
of fluid could be seen through the thinned out 
peritoneum and the suspicion of internal 
hemorrhage became evident. The peritoneum 
was opened under tension and a large quantity 
of liquid blood and organized large black clots 
were seen throughout the abdomen. The liquid 
blood was sucked out and the clots which 
extended as far as the border of the liver were 
scooped out with the hand. 

In the right iliac fossa, a five (?) months’ 
viable fetus in the intact amniotic sac could 
be seen anchored to the uterus with the cord 
protruding through a rent in the posterior 
uterine wall. On close inspection the rent 
could be seen extending longitudinally from 
the fundus to a point corresponding to the 
internal os. The upper part of the rent seemed 
to be somewhat organized; the lower part left 
an opening through which both cord and 
amniotic sac protruded. At this region the 
uterus felt boggy and mushy. Apparently 
nature had made an effort at repair, for the 
upper part of the rent was in a state of semi- 
organization, the lower part was matted by 
adhesions shared by a loop of the ilium and 
omentum. The uterus appeared to be enlarged 
to a five (?) months’ pregnancy. In the light 
of these findings and in the presence of sepsis 
with the placenta still attached in the uterus 
a rapid supravaginal hysterectomy was deemed 
to be the operation of choice. At the region of 
the internal os, posteriorly, the uterus was 
very friable and necrotic. Thrombotic areas 
could be seen. At the completion of the hyster- 
ectomy, the pelvic floor was sprinkled with 
5 Gm. of sulfanilamide and two cigarette 
drains were used. Shock supervened and the 
abdomen was closed with a_ through-and- 
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through suture. The patient expired forty 
minutes later. That afternoon the Friedman 
test came back positive. 


Comments. The patient displayed con- 
siderable reluctance in giving information 
about herself. She convincingly denied any 
instrumentation to induce a miscarriage. 
Yet, in the face of the pathological findings, 
we know that she misinformed us. Spon- 
taneous rupture in a young woman of 
twenty-seven and a nullipara would be 
well nigh impossible. There was no history 
of external violence and that would elimi- 
nate the possibility of a traumatic rupture. 
Even the menstrual history did not tally 
with the findings. Her last menstrual 
period took place in the beginning of April 
and on July 5th, when she was operated 
upon, would have made her approximately 
three months pregnant; and yet the fetus 
and the uterus corresponded to about five 
months’ gestation. It seems logical and 
safe to assume that the instrumentation 
must have taken place at the time when 
she gave the history of vaginal bleeding 
for two days and that the instrument used 
tore the posterior uterine wall and entered 
the pelvic cavity. The accident must have 
taken place at about June 13th, approxi- 
mately twenty-two days prior to the lap- 
arotomy. Did the fetus escape into the 
pelvic cavity at the time of the instrumen- 
tation or was it thrown out, subsequently, 
by the uterine contractions? It is con- 
jecturable. However, the latter theory 
seems more probable. At what phase of 
her illness it did occur, cannot be precisely 
stated. The placenta was still attached 
and kept the fetus alive through the cord. 
According to the history given, the patient 
was never in shock. The acute initial stage 
had subsided. When she was admitted to 
the hospital, two weeks after the accident, 
she had entered a chronic phase, associated 
with pelvic infection and localized peri-’ 
tonitis. She exhibited evidence of intra- 
abdominal hemorrhage. The presence of 
marked pallor of the conjunctivae and 
of the gums with secondary anemia, asso- 
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ciated with low pressure (100/60) and a_ acute condition of the abdomen and with 
feeble pulse furnished all the earmarks of the suspicion of pregnancy, an x-ray of 


internal hemorrhage. 


the abdomen would have solved the 


FIG. 3. 


Fic. 4. 


Fic. 3. Five months’ fetus; anteroposterior view. 
Fic. 4. Five months’ fetus; lateral view. 


She gave a history of vaginal bleeding 
for two days (two weeks before admission) 
and had not menstruated for three months. 
The persistent recurrence of intermittent 
lower abdominal pains in the presence of a 
large mass in the right pelvic fossa and a 
large uterus with the signs of internal 
hemorrhage, the possibility of tubular 
pregnancy stood out most prominently. 
Certainly, the latter diagnosis should have 
been the most plausible one. 

The correlation of the above mentioned 
facts and a judicious evaluation of signs 
and symptoms made it imperative for an 
immediate exploratory laparotomy. How- 
ever, not withstanding all the misinfor- 
mation received from the patient, this 
seemingly complex problem should have 
been solved much earlier. Entirely too 
much time was lost in waiting for the 
Aschheim-Zondek test. In the face of an 


problem at once. The bones of the fetus 
are radiopaque after three months (Weitz- 
ner).* In the presence of so much blood in 
the abdomen the x-ray would have shown 
fluid levels. The outcome of this patient 
might have been different with an earlier 
diagnosis and a better preparation to 
combat shock. Since the rent was complete 
and the pelvic cavity communicated with 
the external world, a potential focus of 
infection was introduced in the peritoneal 
cavity. The trauma to the uterine wall and 
the introduction of septic material, caused 
the endometritis, the myometritis and the 
parametritis with the subsequent local 
peritonitis. These pathological findings 
explain the cause for the temperature, the 
distention, the rigidity, the vomiting, the 
tenderness and rebound tenderness and 
the secondary anemia. 
* Radiologist, Morrisania City Hospital. 
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Once in the abdomen and confronted 
with a necrotic septic uterus with the 
placenta still attached, in spite of the poor 
operative risk, the operation of choice, in 
my opinion, should have been a rapid 
supravaginal hysterectomy. This was done. 
A hysterotomy was immediately discarded 
because at the lower segment of the uterine 
wall, in proximity to the rent, the uterus 
was necrotic. This uterine rupture must 
have been complete from the beginning. 
The nature of the instrument used will 
remain a mystery. The longitudinal rent 
extended throughout the entire thickness 
of the uterine wall including the peri- 
toneum. At some phase of her illness the 
uterine contractions, manifested by the 
intermittent lower abdominal pains, must 
have expelled the fetus with its cord and 
amniotic sac into the pelvic cavity. The 
placenta remained attached and kept on 
nourishing the fetus through the cord. 

The maternal death rate in all types of 
rupture ranges between 60 and 80 per cent 
and reaches 100 per cent for those patients 
not operated upon. The mortality is very 
high in those cases in which the rupture is 
complete, viz., where there is a communica- 
tion from the vagina to the peritoneal 
cavity. 

The first evidence of a ruptured pregnant 
uterus due to trauma is followed by either 
a vaginal bleeding or signs of intra-abdomi- 
nal hemorrhage. However, cases have been 
reported in which there has been only a 
slight reaction or no reaction at all. 

If the maternal mortality is to be re- 
duced, it is of paramount importance that 
the diagnosis be made early and immediate 
surgical treatment be instituted. It cannot 
be overemphasized that first and foremost 
all efforts should be exerted toward the 
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control of shock, with intravenous glucose, 
plasma and blood transfusions. These last 
measures are so important that unless they 
are carried out, all efforts to save life by 
surgery will prove futile. 

It has been said before, and it can be 
repeated here again, that unless the patient 
is well prepared to combat shock, the 
operation will be successful but the patient 


will die. 


SUMMARY 


1. This case must be classified as an 
instrumental rupture. 

2. Too much time was lost in waiting for 
the Aschheim-Zondek test. An x-ray would 
have solved the problem immediately. 

3. Success depends upon an early diag- 
nosis and prompt surgical treatment. 

4. All efforts should be directed toward 
the control of shock with glucose, plasma 
or blood transfusions. 

5. During the operation the patient 
received a blood transfusion. She must 
have died of shock because with a slow, 
long standing, active, internal hemorrhage, 
she did not get enough blood. 
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ACUTE SPINAL EPIDURAL ABSCESS 


CASE REPORT 


WiiaM P. Bocer, M.D. 
Director of Medical Department, St. Luke’s Hospital 
BLUEFIELD, WEST VIRGINIA 


CUTE spinal epidural abscess is an 
uncommon disease which never- 
theless presents an easily recog- 

nizable clinical picture if one is aware of it. 
The knowledge which we have of this 
disease seems to have been disseminated 
largely by way of surgical and neurological 
journals. Medical texts do not even men- 
tion the disease and surgical and neurologi- 
cal texts treat of it only sketchily. As 
late as 1941 Browder™ says, “It would 
seem that the syndrome is still not gen- 
erally recognized, as is indicated by the 
fact that 6 of the 7 recently encountered 
_ cases did not come under our observation 

until the disease was so advanced that 
application of appropriate therapy came 
too late to effect recovery.” Since pain 
occurs at the onset, the chances of being 
seen by a doctor early in the course of the 
disease are great and it is important that 
the physician be aware of the possibility 
of acute spinal epidural abscess. The 
diagnosis must be made before the case 
can be referred for surgical treatment 
which seems to present the only hope of 
recovery, and hoping that a few more 
diagnoses may be made, if more persons 
were aware of the disease, this paper Is 
presented. 

Incidence: Acute spinal epidural ab- 
scess is not rare for 210 cases have been 
recorded,?? but as late as 1941 it was 
referred to as a “little known disease.” 
Dandy,! in 1926, had not seen a case 
either during life or at necropsy. In 
thirty-three years at Charity Hospital, 
New Orleans, only four cases were diag- 
nosed; at Kings County Hospital, Brook- 
lyn, one case was diagnosed at autopsy, 
and at Mayo Clinic two cases are seen 
each year.’® This case is the only one which 
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has been diagnosed from amoug 46,214 
admissions to this hospital. 

Nomenclature. Infection in the spinal 
epidural space has been variously desig- 
nated as perimeningitis spinalis (Albers), 
pachymeningitis spinalis (Traube), peri- 
pachymeningitis spinalis externa (Nonne), 
epimeningitis spinalis, perimeningitis spi- 
nalis suppurative (non-tuberculosa), puru- 
lent perimeningitis (Campbell), and acute 
epidural abscess. Present usage seems to 
favor the term “acute epidural abscess.” 

Etiology. Acute epidural abscesses arise 
by direct extension from adjacent infec- 
tions such as decubitus ulcers, perinephric 
and psoas abscesses, wounds of the back 
and diseases of the spine. The presence 
of such conditions usually suggests a 
causal relationship. The majority of the 
cases, however, present an antecedent 
history of skin infection in the nature of 
furuncles, boils and carbuncles and the 
epidural abscess is thought to arise from 
metastasis to the epidural space itself 
or to adjacent structures. This concept 
is supported by the bacteriological findings. 
Trauma, by establishing a locus minoris 
resistentiae, may favor localization of the 
abscess to a particular portion of the 
epidural space. 

Some authors* wish to limit the concept 
of acute spinal epidural abscess to a 
metastatic infection arising directly in the 
epidural space but others???"?8 believe 
that metastatic infection is set up first 
in the vertebrae as a focus of osteomyelitis 
and then extends to the epidural space. 
Hunt” origimally called attention to the 
similarity of the excruciating, boring pain 
in this disease to that seen in osteomyelitis 
of the vertebrae. Browder and Meyers,?”* 
return to this thesis and cite fourteen 
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cases of acute epidural abscess in twelve 
of which they have demonstrated osteo- 
myelitis. This argument seems to con- 
stitute one of the minutiae of the pathology 
of the disease and in no way detracts 
from the opinion that most acute spinal 
epidural abscesses arise as metastatic infec- 
tion from a distant focus. 

Bacteriology. The staphylococcus ts the 
usual cause of these abscesses and only 
occasionally have other organisms been 
found: pneumococcus,'***!  streptococ- 
cus,!?85 Bacillus typhosus,*® and Bacillus 
pyocyaneous and actinomyces.® 

Anatomy. The epidural space exists 
over the dorsal half of the spinal canal 
but anteriorly it is obliterated by the 
close relationship of the dura to the 
vertebral bodies.! The preponderance of 
dorsal collections of pus is thus explained 
anatomically, but anterior abscesses do 
of the anterior abscesses 
have been associated with osteomyelitis 
of the vertebral bodies and most of them 
have finally caused a meningitis. 

An epidural abscess may arise in any 
portion or may involve the entire dorsal 
epidural space but the majority localize 
in the thoracic region. There is no explana- 
tion for this fact. 

Clinical Features. The case reports of 
acute infection of the epidural space 
present an almost constant clinical picture, 
the epitome of which is excruciating pain 
in the back accompanied by the signs of 
infection. The signs of infection are malaise, 
fever (100°F. to 105°F.), and leucocytosis 
(12,000 to 35,000).°*% The pain is dis- 
tinguished by its severity and scarcely 
yields to very large doses of opiates, it 
may be localized in the back or may be 
radicular in character. Neurological mani- 
festations appear after a variable latent 
period and if the disease is not treated 
they are progressive until the picture of 
transverse myelitis is fully developed at the 
level involved by the abscess. Death 
in the acute cases follows the onset of 
pain in as little as five to seven days; 
others (untreated) drag on for a period 
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usually not longer than six weeks and 
death results from the complications of 
urinary sepsis and decubitus ulcers. 

Of the back pain Dandy! said, “The 
pain in spinal tumors or in fact in any 
other proved lesion, though seemingly of 
the same kind cannot approach in severity 
or persistence the pains of infection in the 
epidural space.” The “root pains” may 
simulate pleurisy, gastric crisis, or periph- 
eral neuritis. 

Neurological manifestations appear as 
paresthesias or dysesthesias and motor 
weakness. Sensory and motor signs need 
not parallel each other for the anterior 
and posterior roots may be differentially 
involved by the inflammatory process. 
The time from onset of back pain to the 
appearance of neurological signs was five 
days in fourteen cases, six to nine days 
in nineteen cases, eleven to fifteen days in 
ten cases, and more than fifteen days in 
six cases;!? periods as long as nineteen 
and twenty-seven days have been cited.” 
Incontinence is common. 

The observation of stiff neck is frequent 
and although frank meningitis does not 
develop the finding of a pleocytosis in the 
cerebrospinal fluid is common. “There 
are no typical changes of the spinal fluid.’’”° 
Increased protein is perhaps the most 
consistent departure from normal and 
frequently it is so much increased that 
the fluid coagulates. Intraspinal “block” 
can often be demonstrated by the Quecken- 
stedt test but there is no differential value 
in this finding. “In spite of meningeal 
symptoms and signs the intellect is clear 
in practically every reported case.’”” 

Tenderness of the spinous processes 
of the vertebrae overlying the abscess 
is almost a constant finding. Edema is 
occasionally found together with this 
tenderness and when present it is an 
added indication of underlying inflamma- 
tion. X-rays of the spine usually fail to 
demonstrate osteomyelitis and they are of 
little value in establishing a diagnosis. 

Lumbar Puncture. Most authors advise 
caution in the use of spinal puncture and 
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warn against the likelihood of passing the 
needle through an extradural collection 
of pus into the subarachnoid space and pro- 
ducing meningitis. Pincoffs® says, “ 

one may obtain at the same puncture 
on shift of the needle, first pus and then 
clear fluid or the reverse... . Such‘a 
result is pathognomonic of epidural ab- 
scess.” We had this striking experience 
and it is recorded by others.®” Weil- 
bacher! aspirated in the lower dorsal 
region, the portion of the epidural space 
which is anatomically the narrowest and 
in which the procedure would be most 
hazardous. The depth of the epidural 
space varies inversely with the size of the 
cord. 

The localization of back pain and the 
finding of tenderness and even occasionally 
edema over the spinous processes of the 
vertebrae in the involved region clearly 
indicate the site for doing the spinal 
puncture and if caution (i.e., “removal of 
the stylet with each advance of 0.5 cm.’’) 
be observed the likelihood of making the 
diagnosis directly is great. Militating 
against the obtaining of pus by every such 
aspiration is the fact frequently re- 
that the pus in the 
epidural space is in “numerous small 
pockets of pus” rather than in a single 
abscess. 

Fear of contaminating the subarachnoid 
space seems justified. It was done in- 
advertently in our own case and meningitis 
did not develop. The best protection 
against infecting the subarachnoid space 
seems to be the foreknowledge of the 
finding to be expected and a suspicion 
of the correct diagnosis before undertaking 
the procedure. 

Treatment. Treatment is laminectomy 
of all the vertebrae overlying the abscess 
and the institution of adequate drainage 
of the confined pus. Sulfonamides are of 
no value in the treatment of confined pus 
but it is interesting to speculate whether 
or not penicillin will be of value in such 
cases; both may prove to be valuable 
adjuncts to surgical treatment. 
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Prognosis. The fatality rate is 100 per 
cent i cases not drained surgically. The 
disease may run a fulminating course 
within five to seven days or drag on for 
several weeks,’ death finally being due to 
decubitus, debility, and urinary sepsis. 

When speaking of “recovery” we must 
think both of the individual and of 
restoration of function. Hope of recovery 
of nerve function is dependent upon 
prompt diagnosis and treatment; and if 
paralysis and loss of sphincter control 
has been present for several days, the 
chance of complete return of function is 
negligible. Echols® believes that, “If the 
diagnosis is delayed until paralysis has 
been complete for a number of days, 
operation is usually contra-indicated.” 

Rather numerous recoveries are re- 
corded. *:8 12:15, 16, 17, 19, 24, 25, 26, 28 Madden and 
Bunch* state the operative mortality 
as 25 per cent, Gasul and Jaffe’ gathered 
thirty-five operated cases and found a 
mortality rate of 51.3 per cent; from the 
literature as we have reviewed it there 
are eighty-four operated cases with a 
mortality of 33 per cent. 

Pathology. The intervertebral foramina 
establish continuity between the epi- 
dural space and the extraspinal struc- 
tures;**71320 and when pus is found 
flowing through these intervertebral fora- 
mina, It is not easy to determine whether 
the disease began in extraneous structures 
and extended into the spinal canal or 
whether the reverse took place. It seems 
doubtful then whether it can be positively 
determined which epidural abscesses arise 
by “direct metastasis to the epidural 
space.” 

Similarly the discussion whether the 
epidural abscess arises from a metastatic 
focus of osteomyelitis in the vertebral 
body or whether the epidural abscess 
gives rise to a minimal osteomyelitis 
by reason of neighborhood relationships, 
seems difficult, if not impossible, of proof. 
Examination at the time of operation can 
scarcely be searching enough to sub- 
stantiate either claim and from the few 
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necropsy protocols (our own among the operation and in this disease the oozing 


number) it is not at all clear that the 
examiners have been aware of the possi- 


blood is little short of appalling. Pus is 
sometimes encountered in the muscles of 


Fic. 1. Reproduction of the x-ray taken November 17th showing the dis- 


tortion of the right psoas shadow. The film has been retouched by draw- 
ing a line 5 mm. outside of the true shadow. 


bility or have looked carefully for osteo- 
myelitis, especially if it.be microscopic. 
Extension of epidural infection through 
the intervertebral foramina accounts for 
the finding of inflammatory changes in the 
spinal musculature. This pathology is well 
described by Mixter and Smithwick,” 
“The operation is always a bloody one 
for the vessels of the spinal column and 
in the muscles of the back are markedly 
engorged as they are about any abscess 
cavity. A laminectomy is never a dry 


the back from extension between the 
laminae or if not there may be much 
edema of the connective tissue between 
the muscles. When the laminae are re- 
moved, the epidural fat is hard and red 
and bleeds at the slightest touch. At the 
first attempt to strip the fat away from 
the dura, the abscess cavity is opened and 
thick pus under pressure wells out. Occa- 
sionally, the process shows some of the 
characteristics of epidural granuloma in 
that the epidural fat is hard and porky 
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and encloses multiple smaller abscesses. 
Such a process is much more circum- 
scribed than the single frank abscess.” 

It is suggested that the single large 
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be said at present with respect to these 
pathologic changes in the spinal cord is 
that they are the result of circulatory 
alterations within the cord itself.” 
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Fic. 2. This chart is self-explanatory. The essential features of the case are presented. 


epidural abscess represents an_ earlier 
phase of the pathological process than the 
granulomatous thickening of the dura and 
epidural fat with pocketing of the pus. 
The microscopic pathology of these lesions 
is best presented by Browder and Meyers.” 

Myelomalacia or softening of the cord 
in the region of the epidural abscess has 
been observed but there is no certainty 
about the mechanism which produces it. 
Mechanical compression is postulated but 
compression is not often demonstrated.” 
Hassin® believes that the vascular supply 
to the cord is destroyed by thrombosis 
and by the local inflammatory changes. 
Certain it is that if paralysis is present 
for several days before drainage of the 
abscess, the neurological changes are for 
the most part permanent. Browder and 
Meyers” conclude, ““The most that may 


CASE REPORT* 


Mr. J. M. S., No. 45677, age sixty-nine, 
white, had previously been well. In the past 
six months he had “numerous pimples and 
boils on the back of the neck.” A cholecystec- 
tomy had been done in 1935. 

For five or six days the patient had been 
suffering from a “cold” and had _ noticed 
urinary frequency but he had continued work 
as a railroad conductor. 

On October 29, 1943, there was sudden 
agonizing pain in the back while aboard his 
train. He was removed from the train and 
later returned to his home where he was unable 
to lie down because of his pain. Seen at his 
home by a local physician the diagnosis of 
“cold and sciatica” was made. In the morning 
of the following day the patient passed “bright 
red urine” that he thought was blood and 


*The chart of the hospital course calls attention 
to most of the salient features of the case. 
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because of this and his continued severe back 
pain he was admitted to the hospital. 

His temperature was 100.6°F., pulse 120, 
respirations 24. The patient was in obvious 
distress, complaining bitterly with any move- 
ment of his back or legs. Coarse rales were 
heard at both lung bases. The abdomen was 
distended and an incisional hernia presented 
in the old cholecystectomy scar. No masses 
or enlarged viscera were felt and peristalsis was 
normal. The entire lower back was painful to 
palpation. 

With the history of hematuria, acute back 
pain and costovertebral tenderness renal stone 
was considered. An .x-ray of the abdomen 
(a kidney, urethra and bladder plate) was 
negative for calculi. The urine was found to be 
grossly bloody and to contain 4+ sugar. 

On October 31st, a blood sugar of 238 mg. 
per cent and glycosuria led to the diagnosis 
of mild diabetes aggravated by infection. The 
patient was thought to be slightly disoriented. 

Two days later a cystoscopic examination 
and a retrograde pyelogram of the right kidney 
was made. This pyelogram was normal in 
every way. It was the opinion of the urologist, 
(Dr. Frank M. Huff) that there was a benign 
hypertrophy of the prostate and a cystitis 
produced by a gram-negative coccus (not 
cultured). 

On November 3rd the patient became 
irrational as testified by the patient’s family. 
The complaint, by word and action, of pain 
in the back continued in spite of opiates. There 
was some radiation of pain down the right leg. 
On the following day (the seventh day since 
onset of back pain), pain extended into both 
legs but the right worse than the left. There 
was no paralysis and no incontinence. On 
November 5th irrationality continued and it 
was noted that the neck was resistive to 
anterior flexion; it was not rigid. 

On November 6th, the neck was complained 
of by the patient and it was as before, resistive 
to flexion but not rigid. Slight pitting edema 
and tenderness were found in the right costo- 
vertebral angle. An effort was made to aspirate 
pus from the muscles of the right lumbar 
region with a No. 18 gauge spinal needle; none 
was obtained. Because of these findings and the 
tenderness of the spinous process of the third 
lumbar vertebra a lumbar puncture was done 
in the third lumbar interspace. Since pus was 
anticipated, the stylet was frequently with- 


drawn and gentle suction applied. During this 
procedure the patient cried out with pain and 
exhibited much more reaction than usually 
seen during the procedure. At the approximate 
depth of the subarachnoid space 5 cc. of creamy 
yellow pus were obtained. Unwisely the needle 
was advanced a little farther and clear fluid 
was obtained. The admixture of pus and fluid 
precluded examination of the cerebrospinal 
fluid. It seemed obvious that an extradural 
collection of pus had been encountered. and 
the needle carried across it into the subarach- 
noid space. The diagnosis of epidural abscess 
was made. The aspirated material showed 
gram-positive cocci. Sulfadiazine therapy was 
instituted at once. 

On November 7th, the diagnosis of epidural 
abscess was not accepted by the surgical staff 
and further, the condition of the patient was 
considered too poor for operation. In view 
of the considerable back pain, osteomyelitis 
of the vertebrae was considered and x-rays of 
the Jumbar spine were taken. They revealed 
no pathological process. A chest film taken at 
the same time showed patchy infiltration in the 
left lung field. 

Pain in the back and legs and the confused 
mental state persisted. 

Whether due to the use of sulfadiazine or 
not we are unable to say but meningitis failed 
to appear in spite of what we believe to have 
been gross contamination of the subarachnoid 
space. The neck became more supple rather 
than otherwise. 

On November goth, incontinence of feces 
was noted for the first time. It had been found 
that the patient was not eating the full diabetic 
diet prescribed but in spite of this 10 units of 
regular insulin were given from November 6th 
to November 15th and the urine became sugar 
free. On November 11th, the blood sugar was 
138 mg. per cent; insulin was continued. The 
patient had fecal incontinence. Pain in both 
legs and back persisted. 

Four days later the patient had a controlled 
bowel movement. Insulin was discontinued. 

On November 17th x-ray of the lumbar spine 
revealed definite evidence of swelling in the 
region of the right psoas muscle, thought to 
be compatible with a psoas abscess. No osteo- 
myelitis was seen. Two days later under local 
anesthesia the lumbar musculature was incised 
and pus readily obtained. About 4 ounces of 
creamy yellow pus welled into the wound. 
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Drains were inserted and no further investi- 
gation carried out. 

Following this drainage the patient seemed 
to gain for a time, so much so that on Decem- 
ber 1, 1943, he was able to sit in a wheel-chair 
for a half hour. The patient was mobilized in 
the hope that he might be stimulated to eat 
better and take an interest in recovering.. 

On December 2nd, the patient complained 
of violent pain in the legs, became nauseated, 
sweated profusely, and became disoriented. 
The red cell count had been sustained rather 
well throughout the illness but it was believed 
that a transfusion might bolster the patient; 
500 cc. of blood were given but for some un- 
accountable reason this procedure marked a 
turn for the worse. (Crossmatching was re- 
checked and found to be in order.) 

Prior to December 6th the patient had been 
able to ask for a urinal and had some control 
of his bladder but at this time he developed 
urinary incontinence (thirty-ninth day from 
onset of back pain). This persisted for the 
remainder of the patient’s life. 

On December 23rd the patient had a violent 
shaking chill. X-ray showed normal psoas 
shadows. Two days later lapses of conscious- 
ness were frequent and the patient was irra- 
tional and disoriented. On December 28th 
the patient’s head began to tremble and the 
appearance of Parkinsonism was’ simulated. 
From this time forward the course was rapidly 
downhill and the patient expired at 11:15 A.M. 
on January 8, 1944. 

Necropsy was done three hours postmortem. 
The body was that of an elderly male, obvi- 
ously emaciated. Scars of previous operations 
were present in the right upper quadrant of 
the abdomen; over the sacrum there was a 
shallow ulceration but no decubitus. In the 
right lumbar region there was an incision 5 
inches long, draining the abscess in the right 
iliopsoas muscle. 

Examination of the viscera revealed little 
of significance. The lungs weighing 270 Gm. 
(left) and 340 Gm. (right) were atelectatic 
but nevertheless floated in water, no pneu- 
monia was present. The heart weighed 240 Gm. 
and was flabby. The valves were normal and 
the arch of the aorta was singularly free of 
atheromatous degeneration. The gastrointes- 


tinal tract was normal except for multiple 


diverticula in the descending colon and recto- 
sigmoid. The liver weighed 1,320 Gm. and 
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was smaller and firmer than normal. The gall- 
bladder had been operatively removed and its 
bed was occupied by a mass of omental ad- 
hesions. The pancreas was of normal size; the 
head appeared infiltrated with fat but there 
was no evidence of infection. The right kidney 
weighed 160 Gm. and the left 140 Gm.; the 
capsules stripped readily. On the surface of 
both kidneys were several yellowish spots, 1 to 
2 mm. in diameter which were not necrotic 
but looked like tiny healed abscesses. The 
bladder and prostate were normal. 

The brain was removed and the meninges 
were glistening and translucent; there was no 
thickening and no evidence of meningitis. 
The cerebrospinal fluid was clear. The falx 
cerebri was calcified. There were numerous 
small areas of liquefaction of brain substance 
over both hemispheres; most marked changes 
were seen in the right temporal lobe, just 
posterior to the Rolandic fissure. 

The spine was examined from the ventral 
aspect. An incision made through the right 
iliopsoas muscle revealed pus welling out of 
the intervertebral foramen between the second 
and third lumbar. This pus did not communi- 
cate with the drainage incision in the back. 
There was extensive infiltration of the body 
of the right iliopsoas muscle by pus. The 
pedicles of the lumbar vertebrae were cut with 
a rongeur and the vertebral bodies removed. 
In so doing the dura was stripped away from 
the posterior aspects of the vertebra with what 
seemed to be considerable ease. Overlying the 
dura were numerous small pockets of pus. The 
dura was covered with coarse granulations 
and was much thickened, the filaments of the 
cauda equina were adherent to the dura 
anteriorly but they lay in clear cerebrospinal 
fluid. There was no apparent constriction of the 
dural sac but the inflammatory process in- 
volved the entire circumference of the spinal 
canal and extended from the upper border of 
the second lumbar vertebra to the lower border 
of the fourth lumbar vertebra. No osteomye- 
litis was seen. No other cause of death was 
found than the epidural abscess. 

Microscopic examination of the left adrenal 
showed focal areas of infiltration by round and 
plasma cells in both the medulla and the 
cortex. The cortical cells showed slight vacuol- 
ization but otherwise there was nothing 


unusual. 
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Sections from the head of the pancreas 
showed a moderate increase in the amount 
of the inter- and intralobular adipose tissue 
with corresponding atrophy of the parenchymal 
tissues. There was no increase in fibrosis, 
however, and the islets of Langerhans appeared 
histologically normal. The atrophy of paren- 
chymal tissue was not particularly striking and 
would be insufficient to give pancreatic insuffi- 
ciency. Sections from the tail of the pancreas 
showed numerous islets (these are normally 
more numerous in the tail than in the head of 
the pancreas). In one region there was a 
circumscribed round area with a fibrous tissue 
wall lined by a single layer of cuboidal epi- 
thelium. This cyst-like structure contained 
numerous pink acellular round to ovoid bodies 
and had a central zone of concentrically 
laminated material with slight deposits of 
calcium. 

The sinusoids in the central part of the 
lobule of the liver were dilated and distended 
with blood, and there was: fairly marked 
atrophy of the liver cords in the same area. 
The liver cells showed fairly marked vacuoliza- 
tion characteristic of fatty changes; this again 
was more marked in the central part of the 
lobule. There was also a considerable amount 
of yellowish-brown granular pigment in the 
liver cells, most marked in the central portion 
of the lobule. 

One surface of the dura was covered by a 
chronic inflammatory granulation tissue con- 
taining many plasma cells and showing in one 
area a small spicule of bone. On the other 
surface there was a portion of cauda equina 
surrounded by similar granulation tissue but 
less marked in the particular section. 

There were focal areas of interstitial inflam- 
mation in the cortex of the kidney character- 
ized by a collection of plasma cells, macro- 
phages and polymorphonuclears, some of them 
eosinophilic. In a few areas there were early 
foci of necrosis. No Langhan’s giant cells or 
structures suggesting tubercles were seen. 
The tubules and glomeruli showed nothing 
remarkable. 

Microscopic diagnosis: (1) Healing meningitis 
at level of cauda equina with epidural abscess; 
(2) chronic passive congestion and fatty 
changes of liver; (3) fatty infiltration with 
slight atrophy of parenchyma of head of 
pancreas; nodule in tail of pancreas; (4) healing 
focal inflammatory lesions of kidneys. 


The meningitis, epidural abscess and inflam- 
matory lesions of the kidneys were all healing 
inflammatory lesions of about the same dura- 
tion apparently and presumably all due to 
staphylococci. The liver showed rather severe 
chronic passive congestion and moderate fatty 
changes. The changes in the pancreas were of 
incidental interest only. The fatty infiltration 
and slight atrophy of the head of the pancreas 
was not an unusual finding. The nodule in the 
tail of the pancreas was so degenerated that 
it was difficult to classify. It was apparently a 
cyst of some type, possibly parasitic, with 
marked degeneration and calcification of the 
contents. As is usually the case, the pancreas 
showed no anatomic lesions to explain the 
diabetes. It is possible that a mild diabetes 
was made temporarily worse by the severe 
infection and later improved. 


COMMENT 


A brief discussion of acute spinal epi- 
dural abscess is presented in the hope 
that it will bring to mind the clinical 
picture of this uncommon but nevertheless 
recognizable syndrome. The case described 
is typical of the disease and in addition 
presented a number of interesting features. 

This case would appear to be one of the 
oldest cases reported, sixty-nine years, 
and the survival period without laminec- 
tomy seems to be one of the longest on 
record, seventy-two days. When it was 
not so clear what disease the patient 
suffered from, he was treated with a full 
course of sulfadiazine. We were unable to 
find any such previously treated case. 
Whether or not this treatment prolonged 
this man’s life, we are unable to say. 
It would appear justified to use sul- 
fonamide medication or penicillin as an 
adjunct to surgical treatment. 

The mild diabetes which appeared in 
this case is hard to explain. There is no 
reason for supposing that it was a “starva- 
tion glycosuria” for the patient’s diet 
was adequate throughout. That it was 
aggravation by infection of a latent 
diabetic tendency seems a poor explanation 
for infection continued, but the diabetes 
disappeared. It can only be conjectured 
whether or not the pancreas was involved 
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by metastatic infection at the outset, 
when a septicemia must have existed 
which gave rise to the epidural abscess 
and the bilateral miliary kidney abscesses. 

It was of interest that a psoas abscess 
was visualized by x-ray nineteen days 
after the onset of pain, that this abscess 
was drained and that at necropsy there 
appeared to be no direct communication 
between this abscess and the pus exuding 
from the intervertebral foramen between 
the second and third lumbar. This failure 
of communication may have been an 
artefact but it can also awaken the sus- 
picion of a metastatic infection arising 
simultaneously in both the psoas muscle 
and in the epidural space. 

The sequence of events with respect to 
neurological signs could not be followed 
as desired because the patient’s mental 
condition made sensory examination mean- 
ingless. However, six days after onset of 
backache pains extended down the right 
leg; seven days after onset pain radiated 
down both legs; on the twelfth day fecal 
incontinence and on the thirty-ninth day 
urinary Incontinence appeared. Complete 
paralysis of the legs was not present. 
Decubitus ulcers did not develop and as 
demonstrated at autopsy, urinary sepsis 
was not significant. Death seemed to be 
due to chronic debility secondary to the 
epidural abscess in the region of the cauda 
equina. 

The case was first diagnosed by means 
of lumbar puncture and the findings were 
so conclusive in the light of the literature 
that laminectomy should have been done 
at once. It seems worthy of comment that 
a resistant neck was present before lumbar 
puncture was done, that the needle was 
passed through the abscess into the sub- 
arachnoid space and yet meningitis was 
not aggravated. The sulfadiazine therapy 
may have had a salutory effect. 

Necropsy revealed a granulomatous in- 
flammatory lesion which involved the 
epidural space throughout its circum- 
ference from the level of the second to 
that of the fourth lumbar vertebra. Thus 
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this abscess involved the anterior epidural 
space and in common with other abscess 
located anteriorly, meningitis was present. 
Osteomyelitis may also have been present 
and as a suggestion of this was the finding 
of a “‘spicule of bone” in the inflammatory 
mass surrounding the dura. 


CONCLUSION 


A case of acute spinal epidural abscess 
is presented with autopsy findings. The 
treatment is surgical but diagnosis is 
the province of anyone capable of making 
it. We believe that more diagnoses will 
be made if more practitioners become 
aware of epidural abscess as a cause of 
“excruciating pain in the back, sudden in 
onset, and accompanied by the evidence 
of infection.” 

We wish to acknowledge our indebtedness 
to R. L. Edmonson, roentgenologist, for the 
reproduction of the x-ray film. 
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REVIEW of the literature reveals 
a comparative dearth of recorded 
cases of carcinoma of the small in- 
testine in the young. Duncan,! in 1886, 
reported an instance of carcinoma in a male 
child of three and one-half years. Necropsy 
revealed that the tumor had involved a 
portion of the small intestine as well as the 
liver and both kidneys. The primary origin 
of the tumor was ‘not stated. Another car- 
cinoma of a youth of twenty years of age, 
was presented by Macewen? in 1922. In 
this case the onset was very sudden with 
violent pain, persistent vomiting, and great 
abdominal distention. The patient was 
admitted to the hospital in extremis. At 
laparotomy, a tumor the size of a small 
walnut projected from the side of the upper 
ileum and a small perforation was found 
at the base of the tumor. The abdominal 
cavity contained copious free fluid and 
liquid fecal matter. Apparently the tumor 
had caused ulceration of the bowel wall 
and had then protruded through the 
aperture. In this case a second peduncu- 
lated tumor was found, about two inches 
lower down, in the bowel. The abdomen 
was rapidly cleaned out and enterostomy 
was performed, but the patient died a few 
hours later. 
The following is a report of another 
primary carcinoma of the small bowel 
occurring in childhood: 


CASE REPORT 


The patient, a school girl aged thirteen 
years, was admitted to University Hospital 
on December 26, 1942. One year before admis- 
sion she first sustained an attack of severe 
pain about the umbilicus and in the right 


lower quadrant. It was shortly followed by 
nausea and vomiting. On the following day 
she was comparatively well, but in about two 
months the abdominal pain of colicky char- 
acter together with the nausea and vomiting 
recurred and continued intermittently for a 
longer period of time. She remained symptom- 
less between attacks. The attacks increased in 
frequency and severity during the six weeks 
before admission. The patient was weak and 
lost about fifteen pounds. The present attack 
of intermittent pain began on December 23, 
1942, and lasted three days which was longer 
than the other attacks. This was accompanied 
by nausea and vomiting of greenish-yellow 
matter. No hematemesis or melena had been 
noted. No change in bowel habits had occurred. 
The past and familial histories were essentially 
negative. 

The temperature was 100°F., with the pulse 
rate 102 and respirations 22. She was well 
developed but undernourished and pale. She 
appeared lethargic and acutely ill. Her abdo- 
men moved freely on respiration and showed 
neither distention nor peristalsis. During an 
attack of pain a sausage-shaped mass was 
palpable in the right lower quadrant. Increased 
peristalsis was heard in this area. The mass was 
freely moveable, somewhat tender and guarded 
by resistant muscles. It migrated and was 
later felt just above the umbilicus. 

The red blood count was 4,940,000 with the 
hemoglobin, 14 Gm. per 100 cc. The white 
blood count was 12,500 with the neutrophiles 
83 per cent, lymphocytes 15 per cent, mono- 
cytes I per cent and eosinophiles 1 per cent. 
Urinalysis was negative. Blood chloride deter- 
mination was 495.0 mg. per 100 cc. The 
carbon dioxide combining power was 33 vol- 
umes per cent. 

It was concluded that the patient had a 
mechanical obstruction of the small intestine 
originating in intussusception. The intermit- 
tent attacks of abdominal cramps continued 
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during the day of admission in spite of a 
Miller-Abbott tube which had been inserted 
to a low segment of the small gut with adequate 


Fic. 1. A, polypoid form of carcinoma of ileum. 
Note the small benign polyp at its side. 


suction attached. Exploratory laparotomy 
done by one of us (1.p.p.) on December 27, 
1942, revealed an easily reducible ileal intus- 
susception about four feet proximal to the 
ileocecal valve. Upon reduction of the intus- 
susception, a small tumor was discovered 
involving the inside of the ileum. The serosa 
of the ileum outside the tumor appeared thick- 
ened and white. Further exploration showed 
the mesenteric lymph nodes to be generally 
enlarged but not indurated. They were soft 
and fleshy in appearance. There was no other 
evident gross pathological condition. The 
balloon of the Miller-Abbott tube was, there- 
fore, deflated and the tube was extracted to 
about five feet proximal to the region of the 
tumor. The tumor as well as about three 
inches of normal ileum on either end of the 
tumor was resected. The ends of the ileum 
were closed by an inner row of No. oo intes- 
tinal chromic catgut and an outer row of No. 00 
intestinal black silk. Side-to-side isoperistaltic 
anastomosis of the ileum was then accom- 
plished using an inner row of No. oo chromic 
catgut and an outer row of No. oo black silk. 
The opening in the mesentery was closed by 
interrupted sutures of fine black silk. One of 
the large lymph nodes of the mesentery was 
excised for biopsy. Five Gm. of sulfathiazole 
were applied into the peritoneal cavity about 
the region of anastomosis. 

Convalescence was uneventful. The Miller- 
Abbott tube was removed on January 2, 1943. 
She was sent home January 11, 1943. 


OcroBER, 1944 


She was again seen in University Hospital 
for follow-up study in January, 1944. During 
these twelve months the patient enjoyed 


Fic. 1. B, lateral view; polypoid 
form of carcinoma of ileum. 


entirely good health. There were no gastro- 
intestinal symptoms. She gradually gained 
weight from eighty pounds at the time of 
operation to 103 pounds at the time of this 
examination. Pallor had disappeared. The red 
blood count was 4,850,000 with the hemoglobin 
13.0 Gm. per 100 cc. The white blood count 
was 6,750 with the neutrophiles 56 per cent, 
lymphocytes 39 per cent and monocytes 5 
per cent. Stool examinations for blood were 
negative. A complete gastrointestinal x-ray 
series was negative. The sedimentation rate 
was 8 mm. in one hour, which is normal. The 
basal metabolism rate was minus I per cent 
which is normal. 

The gross appearance of the specimen (Fig. 14 
and B) was that of a small, fungating, cauli- 
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flower-like mass which projected into the lumen 
of the small intestine for about 114 cm. Its 
surface measured 2 by 3 cm. It showed only 
little tendency to invade the deeper tissues. 
An apparently benign polyp was at its side. 

Microscopically, the tumor was an adeno- 
carcinoma grade 11 malignancy. (Fig. 2.) It 
was composed of fairly well formed glandular 
tubules which penetrated into the muscularis. 
The tubules were often only lined by a single 
layer of epithelial cells and some sections 
suggested the appearance of an _ innocent 
adenoma. Thus the tumor may have arisen 
as a malignant transformation of a papillary 
adenoma. The mesenteric lymph node revealed 
the presence of a catarrhal lymphadenitis with 
no evidence of metastatic carcinoma. 


COMMENT 


The outstanding feature of the case is 
the age of the patient. In fifty-five cases 
of carcinoma of the small intestine collected 
from the Mayo Clinic by Rankin and 
Mayo’ in 1929, the average age incidence 
was 47.5 years and ranged from thirty-two 
to sixty-nine years. 

There was no evidence of metastasis. 
The surgical treatment was presumably 
instituted early principally because the 
associated intussusception produced such 
severe pain and typical symptoms of 
mechanical obstruction that exploration 
became necessary. 
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We wish to express our appreciation to Dr. 
George M. Curtis and Dr. Harry L. Reinhart 
for their help. 


Fic. 2. Adenocarcinoma of the ileum showing 
glandular formation in muscularis. 
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INCARCERATED HERNIA IN INFANCY* 


CASE REPORT 


CHRISTOPHER J. McCorMack, M.D. 
Assistant Attending Surgeon, St. Francis Hospital 
HARTFORD, CONNECTICUT 


HIS case is being reported for the 

following two reasons: (1) the age 

of the patient, and (2) the unusual 
complication associated with the incar- 
cerated hernia. 


CASE REPORT 


J. P. N. entered St. Francis Hospital at 
11:15 A.M. on May 10, 1943, with the following 
history: He had been delivered normally at 
term in February, 1943, and developed nor- 
mally. His weight at birth was 5 pounds and 
12 ounces. The child had been well until 
March 13, 1943, when loose stools containing 
some blood were noted. He recovered slowly 
from this and was well until noon May 9, 1943, 
when it was noted he had a fever of 100°F. At 
the same time a swelling was noted in the 
right scrotum. 

Examination at the time of admission 
revealed a dehydrated child, drowsy and 
listless. His temperature was 99.6°F. and his 
weight was 7 pounds 4 ounces. The abdomen 
was distended and tender to touch in the right 
lower quadrant. The scrotum was red and 
there was a mass about 4 by 4 by 8 cm. in the 
right scrotum extending into the right inguinal 
canal. At the time of admission the baby 
vomited a moderate amount of bile stained 
material. The right testicle was not felt and 
the mass did not transmit light. The fontanels 
were depressed. Examination of the heart and 
lungs was negative. A diagnosis of an incar- 
cerated right inguinal hernia was made and 
he was brought to the operating room about 
two hours after entering. 

Under vinethene and ether anesthesia, a 
right inguinal incision about 214% inches long 
was made 14 inch above and parallel to 
Poupart’s ligament. The external oblique 
fascia was divided, the inguinal canal opened 
and the mass delivered. The sac was opened 
and contained a moderate amount of sero- 


sanguineous fluid. On delivery of the sac 
contents these were discovered to be the head 
of the cecum, the proximal ileum and the 
appendix, which was lying free in the sac. A 
perforation was noted in the appendix at about 
its midpoint. The appendix was removed by 
tying with catgut and cutting the meso- 
appendix, tying the base of the appendix with 
catgut and removing with the cautery. The 
stump was not inverted but was replaced in 
the abdomen and 2 Gm. of sulfanilamide 
powder were sprinkled over the stump, into 
the abdomen and into the wound. 

The hernial sac was divided at the internal 
ring, the proximal segment closed with catgut 
and in order to save time the distal portion 
was left. The conjoined tendon was brought to 
Poupart’s ligament with catgut and the ex- 
ternal oblique fascia was closed with catgut. 
The cord was not transplanted. Interrupted 
silk was used in the skin. The whole procedure 
took about forty-five minutes. 

_ The report of the pathologist was as follows: 
Macroscopic: The specimen is an appendix 
3.5 by 0.4 cm. The serosa is 3 plus injected. 
A segment, 3 mm. long, in the center appears 
necrotic in all coats and there is a small per- 
foration. The wall is soft, mucosa hyperemic 
in the remainder of the appendix. The lumen 
contains mucoid fluid. Microscopic: Sections 
represent an acute, suppurative and necrotizing 
appendicitis. Diagnosis: Acute appendicitis 
with perforation. 

Post-operatively the child had a stormy 
course. His temperature rose to 106°F. that 
evening, his respirations were 48 and his pulse 
140. An infusion of 200 cc. whole blood and 
100 cc. of saline was given by special needle 
into the marrow of the right tibia, 14 gr. 
sodium luminal was given for restlessness and 
external heat was applied to the abdomen. 

The next day he was given tea by mouth 
and a soapsuds enema. Sulfadiazine, 14 gr. 
was given every four hours and glucose and 
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saline were given into the right tibia. The 
second day he was put on a formula of equal 
parts of skimmed milk and tea, 4 ounces at 
each feeding every four hours. The formula 
was changed the next day to skimmed milk, 
7 ounces, whole milk, 5 ounces, water 12 
ounces and divided equally for six feedings. 

On May 14, 1943, the formula was changed 
to whole milk 12 ounces, water 12 ounces. On 
May 15, 1943, the temperature was normal, 
the sulfadiazine was discontinued and the 
formula was whole milk 14 ounces, water 
10 ounces. Dextro-maltose 1 ounce, Drisdol 
and cevatamic acid were added. 

On the eighth day, May 18, 1943, the skin 
sutures were removed and there was a moder- 
ate amount of serous drainage from the wound. 
This persisted until May 25, 1943, the fifteenth 
postoperative day. He was dismissed from the 
hospital May 30, 1943, twenty days after 
entering and weighed 8 pounds and 1 ounce. 

At examination on March 15, 1944, the 
scar was firm and well healed, there was no 
evidence of a recurrence of the hernia and 
the child was apparently healthy and weighed 
13 pounds, 8 ounces. 


An incarcerated inguinal hernia in in- 
fancy is not uncommon. Thorndike and 
Ferguson,! reporting on 906 patients with a 
diagnosis of incarcerated or strangulated 
inguinal hernia during a ten-year period 
in a series of 1,740 operations for inguinal 
hernia in patients under twelve years, 
stated that the greatest incidence of in- 
carceration occurred during the first six 
months of life, and after the age of eighteen 
months there was a steady fall in the 
incidence of incarceration up to the age 
of six. The predominance of males as well 
as the predominance of the right side is 
verified in the present case. They found 
that 80.2 per cent involved the right side. 
There is an excellent discussion of the 
differential diagnosis of incarcerated hernia 
in infancy and childhood in this paper and 
anyone interested should consult this 
article as the author of the present article 
does not believe that he can add anything 


new. 
According to Wakeley,? hernia of the 
appendix is a well known clinical entity 
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and amounts to over 1 per cent of all 
hernias. He reports sixteen cases of herni- 
ated appendices in 2,000 cases of hernias 
of all ages. However, only one case was in 
the age group of one year, and in this 
patient, the appendix was not ruptured. 
The average age of the sixteen patients 
was approximately forty-five years. 

Remsen’ reported a case which closely 
simulated the one in the present report 
in many ways. However, the appendix was 
not perforated and there was an associated 
hydrocele. This patient was sixteen days 
old. The whole appendix was not in the 
hernial sac. 

Golden and Hamilton‘ reported a very 
interesting case of a strangulated hernia in 
an infant of five weeks. In the sac was 
found an acutely inflamed appendix. The 
appendix was not ruptured but associated 
with the acute appendicitis was an acute 
testicular inflammation. 

Holzel® reported the postmortem find- 
ings in a thirty-two days old infant which 
showed a ruptured appendix in a hernial 
sac. However, there was no sign of an 
incarceration although clinically from the 
history there very likely was a loop of 
bowel in the right guinal region. 

If one considers the anatomy and em- 
bryology of this condition, he Is at a loss to 
explain its occurrence. Surgeons who have 
had a great deal of experience agree that 
the appendix in an infant usually lies high 
in the abdomen. Because of this in acute 
appendicitis, I usually make my incision, 
which is the Battle or the right rectus- 
muscle inward retracting incision, higher 
than normal in infants or children. There 
is no doubt about the congenital origin 
of the hernia, but it is difficult to explain 
the presence of the appendix in the hernial 
sac at the age of three months. 


CONCLUSIONS 


1. Incarcerated hernia is not uncommon 
in infancy or childhood. 

2. Appendicitis or ruptured appendicitis 
is also not uncommon in infancy or 


childhood. 
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3. Incarcerated hernia containing a rup- 
tured appendix is exceedingly uncommon 
in childhood and infancy. 

4. A case of an incarcerated hernia con- 
taining a ruptured appendix in a child 
three months old is reported with a favor- 
able result. I was unable to find a similar 
case in the literature. 


I wish to thank Dr. Ellen P. O’Flaherty 
of the Department of Pediatrics of St. Francis 
Hospital for her help in the preparation of this 
paper and for her capable handling of the 
postoperative feeding problem this patient 
presented. 


OcTOBER, 1944 
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WHILE carcinoma of the duodenum is exceptional, carcinoma of the 
stomach is one of the captains of the men of death. Four thousand persons 
die annually from this disease in Britain, and nine thousand in America 
(Sherren). Males are twice as often affected as females. 

From “A Short Practice of Surgery” by Hamilton Bailey and R. J. 
McNeill Love (H. K. Lewis & Co. Ltd.). 
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CARCINOMA OF THE SMALL INTESTINE 


J. McDougal, 
Resident Surgeon, Butterworth Hospital 
GRAND RAPIDS, MICHIGAN 


date, less than three hundred 
cases of carcinoma of the small bowel 
have been reported. For statistical 
reasons, it seems justifiable to report 
even a single additional case. The rarity 
of the lesion is evidenced by the fact 
that in certain standard textbooks of 
surgery and pathology, no mention is 
made of it at all. Yet when one is faced 
with it at the operating table, it ceases 
to become a pathological curiosity and 
becomes of tremendous practical impor- 
tance to both surgeon and patient. Every 
general surgeon should familiarize himself 
with these tumors, for very few consider 
this condition in the differential diagnosis 
of vague abdominal disorders. 

As with malignant tumors in general, 
the greatest chance of obtaining a cure 
lies in early diagnosis. The importance 
of thoroughly investigating even vague 
gastrointestinal complaints cannot be over- 
emphasized. The technic of gastrointestinal 
surgery has more nearly reached per- 
fection than our diagnosis of gastro- 
intestinal cancer has; and until we discover 
the cause of cancer, our hope rests more 
in earlier diagnoses than in further per- 
fection of surgical technic. 

Pathology. Carcinomas of the small 
intestine occur most frequently in the jeju- 
num. Mayo and Nettrour report thirty- 
one jejunal carcinomas, twenty-one duo- 
denal carcinomas, and eighteen ileac car- 
cinomas. Medinger reports twelve jejunal 
carcinomas, three duodenal carcinomas 
and seven carcinomas of the ileum. Judd 
similarly found eleven carcinomas of the 
jejunum, five in the duodenum and five 
in the ileum. Maingot’s personal series 
included three jejunal carcinomas and one 
carcinoma of the ileum. 

These neoplastic growths may be annu- 


lar, sessile or pedunculated, and are 
usually adenocarcinomatous in character. 
The most common form is a constricting 
adenocarcinoma, which causes localizing 
symptoms by producing intestinal obstruc- 
tion. The sessile and pedunculated variety 
may cause intussusception, and all varie- 
ties are very prone to bleed freely, into 
the intestinal lumen. 

Metastasis occurs early and eagerly 
in most instances, or perhaps it would be 
more correct to assume that localizing 
and alarming symptoms occur after the 
tumor has been present for a considerable 
time only and has had the opportunity to 
metastasize liberally. A state of intestinal 
obstruction, or signs of malignancy necessi- 
tating operation is usually a late manifesta- 
tion of the disease. Metastasis occurs 
first to the mesenteric lymph nodes and 
peritoneum and thence to the lungs, liver 
and long bones. 

Symptoms and Signs. Symptoms and 
signs from carcinoma of the small intes- 
tine are dependent upon defective gastro- 
intestinal absorption, defective motility of 
the bowel, bleeding of the tumor and finally 
the production of intestinal obstruction. 

Cramps, epigastric distress and dyspep- 
sia, gurgling of gas in the bowels, bloating, 
and loss of weight are the common symp- 
toms. Vomiting is a variable symptom 
and constipation is even more variable. 
Of the objective signs, anemia and occult 
blood in the stool are the most constant 
findings. Shifting abdominal tenderness, 
bloating and the presence of borborygmi 
on auscultation may be present during 
an attack of intestinal obstruction resulting 
from the tumor. 

Diagnosis. The importance of x-ray 
examinations in tumors of the stomach 
and colon lends itself to no argument. 
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In the small intestine, the observation of 
barium is rather difficult to interpret, and 
in the presence of intestinal obstruction 
may constitute a real hazard. The lesion 
is occasionally revealed as a narrowing 
of the intestinal Iumen, and retention of 
barium in the small intestine for more than 
eight hours should be looked upon with 
suspicion. A positive roentgenological diag- 
nosis is perhaps made in less than one- 
third of the cases. However, it is very 
useful in ruling out pathological conditions 
of the stomach, duodenum and colon when 
symptoms and signs point to a gastro- 
intestinal lesion. 

A test for occult blood should be made 
in every case of suspected gastrointestinal 
disease. Obviously, routine hemoglobin 
and. red cell studies are indicated. When 
these tests indicate bleeding into the 
gastrointestinal tract, and roentgenological 
examinations rule out the stomach, duo- 
denum and colon as sites of bleeding, 
it can be assumed that the occult blood 
is coming from an ulcerative lesion of the 
small intestine. The majority of cases 
of carcinoma of the small bowel that are 
seen have a history of intermittent attacks 
of intestinal obstruction; and when this 
history is combined with the above find- 
ings, diagnosis is reasonably certain. 

As pointed out by Mayo and Nettrour, 
other diseases are often present in persons 
of the age group in which cancer of the 
small bowel occurs, and this often confuses 
and distorts the picture. This fact em- 
phasizes the importance of careful and 
complete diagnostic methods, and of care- 
ful and methodical abdominal explorations 
at the operating table. Several pathological 
conditions are often present in the same 
abdomen. The case to be reported also 
had a duodenal ulcer, which could easily 
have caused the dyspepsia and pain, 
anemia and occult blood in the stools, all 
of which are important symptoms and 
signs of small intestinal malignancies. 

Surgical Treatment. Resection and end- 
to-end anastomosis of the small bowel 
(the resection including 8 or 10 inches 
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of normal bowel on each side of the tumor 
and a long wedge of mesentery) is, in 
general, the procedure of choice. In car- 


cinoma of the terminal ileum, the procedure 


of choice is removal of the lesion with a 
good margin of proximal ileum and either 
the cecum and part of the ascending 
colon or a hemicolectomy as practiced for 
carcinoma of the cecum. Even in most 
cases of obvious metastasis, resection is 
indicated, as it rids the patient of an 
ulcerating, bleeding and obstructing growth 
which hinders nutrition and general health 
more than the metastasis would. Occa- 
sionally enlarged lymph nodes in the 
mesentery are found to be purely inflam- 
matory rather than neoplastic. 

It must be pointed out that resection 
of carcnoma of the small intestine is 
followed by a mortality rate as high 
as 40 per cent. 

Prognosis. The prognosis for patients 
with carcinoma of the small intestine is 
poor. Approximately 5 per cent obtain 
the so-called “five-year cure,” because 
of the early metastasis (or the late appear- 
ance of symptoms severe enough to demand 
attention). However, as indicated before, 
the improvement in general health, and the 
relief afforded to the patient by irradication 
of the obstructing, bleeding lesion in the 
intestine certainly justifies the operative 
procedure in most cases. 


CASE REPORT 


The patient, a forty-three year old white 
female, was admitted to the hospital on 
November 18, 1943, complaining of recurrent 
attacks of lower abdominal pain of about five 
weeks’ duration. During the past two weeks 
there had been occasional cramping pains with 
bloating, rumbling of gas in the bowels and 
two attacks of vomiting. Bowel movements 
had been regular. She had had irregular 
menstrual flow for the past eight months and 
had not menstruated for the past two months. 
She had had some frequency of urination and 
nocturia. There had been no loss of weight. 

Examination revealed a well developed and 
nourished woman who was not acutely ill. 
The abdomen was slightly distended and there 
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was marked tenderness in the left lower 
quadrant. Peristalsis, on auscultation, seemed 
normal. Pelvic examination revealed a normal 
uterus and right adnexa, but in the left adnexal 
area tenderness was so marked that examina- 
tion was unsatisfactory. Rectal examination 
was negative. 

Laboratory studies revealed an anemia (red 
blood cells 3.9 million, hemoglobin 9.5 Gm.). 
Sedimentation rate was 49 mm. in one hour, 
and the white blood cell count was 10,140. 
Temperature varied between 99 and 100°F. 

She had previously had a roentgenological 
study of the upper gastrointestinal tract which 
was reported as negative. A barium enema did 
not reveal any lesion of the colon. A presump- 
tive diagnosis of partial intestinal obstruction 
due to a left tubo-ovarian apenas process 
was made. 

Treatment consisted of a liquid diet, hot 
packs to the abdomen, hot vaginal douches 
and small enemas. Improvement in her con- 
dition was noted, but a repeated blood count 

several days later showed a progression in the 
anemia. To rule out ectopic pregnancy, a 
Friedman test was done and was negative. 
She was given three 500 cc. blood trarisfusions. 
Improvement was satisfactory and she was dis- 
charged on December 4th with no symptoms. 

On December 31st she returned to the 
hospital, stating that she had felt perfectly 
well until that morning, at which time she was 
seized with cramping epigastric pain and 
vomited several times. Examination revealed 
moderate distention of the lower abdomen with 
diffuse tenderness. She was slightly dehydrated. 
Peristalsis was inactive. Pelvic examination 
on this second admission was essentially 
negative, but on the following day a small, 
hard, movable, tender mass was felt in the 
cul-de-sac. The patient was not anemic, but 
a tarry a stool was passed on the second 
day and the occult blood test was positive. 
Because of this finding, x-ray studies of the 
gastrointestinal tract were repeated, and this 
time showed a small duodenal ulcer. Two days 
later she again became distended and had 
cramping pain across the lower abdomen. 
These symptoms were quickly controlled by 
continuous Wangensteen suction through a 
Levine tube. It was believed that the duodenal 
ulcer failed to explain many of her findings so 
exploratory operation was carried out. 


At operation, a suprapubic incision showed 
evidence of an old pelvic inflammatory process, 
but no evidence of the indurated mass that 
had been felt in the cul-de-sac. The abdominal 
organs were then methodically explored with 
the hand, and a hard, inflamed, “napkin- 
ring” lesion of the ileum, about 8 cm. from 
the ileocecal valve, was found. There were two 
enlarged lymph nodes in the adjacent mesen- 
tery but no evidence of metastasis elsewhere. 
The original incision was packed and a right 
rectus, muscle-splitting incision made to expose 
the right colon. The terminal 25 cm. of ileum, 
the ascending colon and about one-third of the 
transverse colon was then resected with a 
wide v-shaped portion of mesentery, and an 
aseptic end-to-side anastomosis between the 
ileum and transverse colon performed. 

Operation was followed by a routine blood 
transfusion and continuous Levine tube suction 
of the stomach was employed until audible 
peristalsis was present over the abdomen 
(third day). She was given one dose of morphine 
postoperatively and subsequently was kept 
comfortable with small doses of codeine. Fluid 
balance was maintained by subcutaneous and 
intravenous fluids, using only enough saline 
to compensate for the amount lost by gastric 
suction. Convalescence was uneventful and 
she was dismissed walking on the eighteenth 
postoperative day. 

Pathological Report. The specimen con- 
sisted of 25 cm. of terminal ileum, the cecum 
and ascending colon and approximately 8 cm. 
of transverse colon. In the terminal ileum, 6 cm. 
from the ileocecal valve was a constricting, 
indurated, discolored lesion which seemed to 
encircle the bowel completely. Three small 
lymph nodes were found in the mesentery 
adjacent to the lesion. On opening the small 
intestine, the lumen was found to contain old 
blood, and section through the constricting 
ring showed ulceration of the mucosa by a very 
firm, whitish tissue which appeared to extend 
through the entire wall of the bowel. Micro- 
scopic sections showed typical adenocarcinoma- 
tous invasion of the bowel wall extending 
deeply into the muscle layers and ulcerating 
into the mucosa. Sections of the lymph nodes 
showed evidence of chronic inflammation with- 
out neoplastic invasion. Diagnosis: Adeno- 
carcinoma of the terminal ileum. 
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SUMMARY 


Despite its rarity, it is advisable for the 
general surgeon and other members of 
the profession to recognize carcinoma of the 
small intestine as a definite entity, and to 
keep it in mind in differential diagnosis of 
abdominal disorders. 

Signs and symptoms are discussed which, 
when present, should enable one to make a 
diagnosis of carcinoma of the small intes- 
tine with a reasonable degree of assurance. 

The accepted methods of treatment 
of these lesions are mentioned. 

A case of carcinoma of the terminal 
ileum is reported. 
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A TENSE anal haematoma, resulting from rupture of one of the anal 
veins, commonly occurs on the lateral aspects of the anal margin, and it is 
in this situation that excision of the swelling is most suitably carried out. 
The operation should be done when the haematoma is single and tense, 
before the overlying skin has become ulcerated and before the clot has 


discharged with risk of local infection. 


From “Minor Surgery” edited by Humphry Rolleston and Alan Mon- 


crieff (Philosophical Library). 
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TETANUS OCCURRING IN IMMUNIZED INDIVIDUAL 
CASE REPORT 


W. Orr GOoEHRING, M.D. 


Associate Attending Surgeon, Columbia and Passavant Hospitals; Surgeon, Out-patient Department, Allegheny 
General Hopsital 


PITTSBURGH, PENNSYLVANIA 


NE of the advances in immunology 
that is expected to benefit American 
soldiers is that of protecting them 

against tetanus by active immunization, 
a procedure advocated by Ramon and 
adopted by the French, British and Ameri- 
can armies in World War u.‘ Reference 
has already been made to the possibility of 
tetanus occurring despite active Iimmuniza- 
tion® as has, in fact, been reported among 
the British in the Middle East.1* While 
the occurrence of but one case in an im- 
munized American Soldier should not cast 
discredit on the procedure, it is believed 
that inasmuch as no such report has as yet 
appeared the following case is noteworthy: 


CASE REPORT 


The patient, age twenty-eight years, a 
paratrooper on furlough, was brought to 
Columbia Hospital at 7:50 a.m., April 29, 
1943. He had been found lying on the floor in 
his room in a pool of blood, unconscious, 
thirty minutes earlier. On admission he was 
conscious and stated that he had intentionally 
shot himself about 6:00 A.M. using a 0.22 
caliber rifle. He further stated that he had 
been in the army a year and had had three 
tetanus toxoid injections. (This has been 
verified. He received 1 cc. of fluid tetanus 
toxoid on each of the following dates: May oth, 
June 6th, October 23, 1942.) Examination 
revealed a restless, slender, white male in 
great pain and in shock. The skin was cold 
and clammy; the face, pallid. The temperature 
was 97°F., the pulse rate 88 a minute and of 
weak volume. The blood pressure was 70/50 
and the respirations twenty-four a minute and 
grunting in character. Significant findings were 
otherwise confined to the abdomen where there 
was a small wound 114 cm. to the left of the 
tip of the xiphoid process, from the history, 
the point of entrance of the bullet. Posteriorly, 


there was another and larger wound 10 cm. 
to the left of the spinous process of the eleventh 
vertebra. The abdomen was flat, extremely 
tender and rigid. No peristalsis could be heard. 
Taken directly to the operating room, pooled 
blood plasma administration was begun in 
an attempt to improve the patient’s condition. 
It was soon apparent that the condition was 
not improving, however, and _ exploratory 
laparotomy through a left upper rectus incision 
was performed under nitrous oxide-ether anes- 
thesia. A great deal of free blood was found 
in the abdominal cavity especially about the 
left upper quadrant. This blood was soaked up 
on sponges and wrung out into citrated saline 
solution for possible use. There was a lacer- 
ation of the posterior border of the spleen 
extending up toward the hilum from which 
there was profuse bleeding. There was a _ 
through-and-through perforation of the left 
lobe of the liver, bleeding moderately. There 
was a rent in the gastrohepatic omentum just 
above and proximal to the pylorus. The lesser 
peritoneal cavity was explored through the 
gastrocolic omentum and revealed no injury 
to the mesenteric vessels or to the pancreas. 
There was no perforation of the stomach or of 
the intestines. Accordingly, autotransfusion 
was begun, splenectomy was performed, the 
rents in the gastrohepatic omentum and the 
liver were sutured. Cigarette drains were 
inserted into the splenic fossa and the lesser 
peritoneal cavity. Before closure, 10 Gm. of 
sulfanilamide powder and 5 Gm. of sulfa- 
thiazole powder were placed in the abdominal 
cavity. The patient had been given a total of 
500 cc. of plasma and an autotransfusion of an 
estimated 800 cc. of citrated blood. At the 
conclusion of the operation the blood pressure 
was 120/60 and the pulse rate 110 a minute. 
The condition of the patient was considerably 
improved over that existing preoperatively. 
The course of the patient during the next 
forty-four hours was pleasing. Fluids were 
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started by mouth after twelve hours. The day 
after operation the temperature was 99.3°F., 
the pulse rate 96 a minute and the respiratory 
rate 20. The patient was rational, co-operative, 
and conversed with other patients. The 
abdomen was flat and peristalsis was active. 
After initial catheterization he voided volun- 
tarily. A stimulating dose of fluid tetanus 
toxoid was ordered at this time but was not 
readily obtainable and was not given until a 
day later. 

His condition continued good until early 
the next morning of the second postoperative 
day, when at 4:00 A.M. the nurse noticed that 
the patient was awake, and seemed to be 
frightened. The pulse rate had risen to 120. 
By 5:30 A.M. the pulse rate had risen to 136. 
The patient seemed quite nervous. An in- 
tern was called who, suspecting hemorrhage, 
checked the blood pressure and found it to 
be 160/90. At 7 A.M. twitching of the facial 
muscles was first noticed and shortly thereafter 
the muscles of the arms and upper body became 
involved. Trismus was first noted at this time 
though may have been present earlier. The 
temperature was 100.2°F. rectally, the respira- 
tory rate was 14 a minute, the pulse rate 164 
a minute and irregular. The blood pressure was 
170/90. The color of the patient was good. 
The patient was conscious, rational and said 
he had no pain. However, he appeared quite 
apprehensive. He was able to swallow liquids. 
The patient was not seen by the author until 
II A.M. at which time trismus and risus sar- 
donicus were present, there was rigidity of the 
upper arms and abdominal muscles, both 
hands were continuously twitching, the reflexes 
of the lower legs were greatly exaggerated, the 
respirations were somewhat labored and the 
patient was slightly cyanotic. The pupils 
were equal and contracted. He was still 
mentally alert. A diagnosis of tetahus was 
made. The patient was placed in an oxygen 
tent, was given paraldehyde by rectum and 
tetanus antitoxin, 60,000 units intravenously 
and 40,000 units intramuscularly. Despite 
paraldehyde, tonic contractions remained al- 
most continuous. The respirations became 
labored. The pulse rate continued to rise. 
Tribromethanol in amylene hydrate (avertin) 
in a dose of 30 mg. per kilogram was given 
rectally following a generalized convulsion 
lasting six minutes at 2:30 p.m. The patient 
had another generalized convulsion one hour 
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later. Despite sedation, the patient continued 
to have convulsions, developed Cheyne-Stokes 
breathing and died at 7:05 p.M., sixty hours 
after admission. Permission for postmortem 
examination was denied by the family. At- 
tempts to contact the proper army official for 
permission were unsuccessful. However, the 
abdominal cavity was examined at the funeral 
parlor by the senior army medical officer who 
ascertained that there was no evidence of 
peritonitis or of hemorrhage. 


COMMENT 


The absence of bacteriological confirma- 
tion leaves this case open to question. 
Clinically, however, the diagnosis of tet- 
anus seems well established and was 
concurred in by all including military 
authorities who saw this patient. Rabies, 
strychnine poisoning, and transfusion re- 
action were all considered in the differential 
diagnosis. The first two conditions can be 
ruled out largely by the history. The use of 
whole blood transfusions following plasma 
administration have been responsible for 
reactions but the symptoms differ markedly 
from those in this case. We have been able 
to find no case of reaction following auto- 
transfusion after plasma administration 
nor would we expect it to occur. The incu- 
bation period in this case was short but 
has been reported of even shorter duration.° 
In these cases the prognosis is more 
grave than when the incubation period is 
prolonged.’ 

Long‘ has outlined the current Army 
tetanus immunization procedure which, 
briefly, consists of three subcutaneous 
injections of fluid tetanus toxoid at inter- 
vals of three weeks followed by a single 
stimulating dose at the end of one year 
or prior to departure for a theatre of 
operations. He further states, ““an emer- 
gency stimulating dose of toxoid is ad- 
ministered upon the incurrence of wounds 
or severe burns on the. battlefield, at the 
time of secondary operations or manipula- 
tions of old wounds, or at any other time 
when danger from tetanus is considered 
to be a possibility. Antitoxin is not ad- 
ministered for prophylaxis unless there is 
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reason to doubt that the individual in 
question had previously received at least 
the initial series of toxoid injections.” 

Boyd?! has shown that in active immuni- 
zation there is an interval between the 
stimulation of the recticulo-endothelial 
system and the formation of antitoxin, 
antitoxin production not beginning until 
the fifth day and not reaching its peak 
until the tenth to fourteenth day. He con- 
cluded that, while in general active im- 
munization may be expected to afford 
protection against tetanus in all wounded 
receiving adequate surgical treatment, 
there are three possibilities in which active 
immunization might fail: (1) Some indi- 
viduals may not react to immunization; 
(2) in some, the circulating antitoxin may 
be small in quantity and may remain so 
for a week after the injury, and (3) in badly 
wounded and shocked subjects antitoxin 
production may be less. 

Because of this Boyd proposed (which 
proposal the British Army has adopted) 
that passive immunization (antitoxin) be 
administered at the time of injury to cover 
the above possibilities. The British routine 
thus differs from the American in that the 
former now relies upon both active and 
passive immunization for tetanus. 

It is unfortunate that the patient re- 
ported did not have a prompt stimulating 
dose of toxoid. In view of the short incuba- 
tion period and in light of the time lag for 
further antitoxin formation mentioned 
above, it is difficult to conceive of any bene- 
fitin this case by amore prompt administra- 
tion. For that matter, in view of the rapid 
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onset of trismus and the rapidly fatal course 
it is doubtful if the usual prophylactic dose 
of tetanus antitoxin would have altered the 
outcome. Presumably it might in those 
cases in which the field was a bit less fertile 
and conditions a bit less favorable for 
growth of the Clostridium tetani than 
apparently existed in this case. Accord- 
ingly, for the most complete protection, 
the use of passive immunization at the 
time of injury should be considered. 


SUMMARY 


1. A case of probable tetanus occurring 
in an American soldier previously immu- 
nized with three doses of fluid tetanus 
toxoid is reported. 

2. Tetanus under favorable conditions 
for bacterial growth, 1.e., shock, extensive 
tissue destruction, hemorrhage, etc., may 
develop before any rise in the circulating 
antitoxin level from the stimulating dose 
of toxoid is obtained. 

3. It is suggested that in all cases of 
shock, severe blood loss, extensive tissue 
damage, etc., tetanus antitoxin be admin- 
istered to supplement active immunization. 
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MAXILLARY SINUSITIS WITH OPTIC NEURITIS 
CASE REPORT 


GUERDAN Harpy, M.D. 
Instructor in Otolaryngology, Washington University, School of Medicine 
ST. LOUIS, MISSOURI 


T is the opinion of many observers that 
diseases of the paranasal sinuses seldom 
cause retrobulbar neuritis and optic 

neuritis. Undoubtedly, many operations 
on the sinuses have been needlessly per- 
formed in an endeavor to improve the eye 
condition. Nevertheless, a careful study 
of the paranasal sinuses is indicated when 
retrobulbar or optic neuritis occurs. 

It is the writer’s impression, gained 
from clinical experience and from reports 
in the literature, that when the optic 
nerve is affected as a result of sinusitis, the 
disorder is generally in the sphenoid and 
ethmoid sinuses. Some contend that exen- 
teration of the posterior sinuses is justi- 
fiable even though a pathological condition 
cannot be demonstrated preoperatively. 


Until disease of the sinuses has been 


established to the satisfaction of the ex- 
aminer, there is no need for great haste 
in performing an operation. Conservative 
measures should be tried, and careful and 
thoughtful planning should precede surgi- 
cal intervention. 


CASE REPORT 


This is the case history of a white womars 
married, age thirty-four, who had been under 
observation since July 29, 1942. 

Following the extraction of the right upper 
bicuspid and first molar teeth she developed 
an acute maxillary sinusitis. At the first 
examination she had a large fistulous tract 
leading from the alveolar ridge into the right 
antrum and through the fistula pus escaped 
and granulation tissue protruded. The tem- 
perature was 99.6°F., the leucocyte count 
12,350, and the serology test was negative. 
Roentgenograms of the sinuses revealed an 
opacity of the right maxillary sinus apparently 
due to secretions and thickened mucous 
membrane. 


Following sulfonamide therapy and_con- 
servative measures, a Caldwell-Luc operation 
was performed and the alveolar defect was 
closed with a sliding flap from the palate. 
Thick pyogenic membrane and granulation 
tissue were removed from the antrum. Later 
a small fistula persisted necessitating a second 
operation on the alveolar ridge. Healing was 
slow but complete and she was discharged 
October 15, 1942. 

She remained well until the first week in 
December, 1943, when she returned complain- 
ing of aching through the right side of the 
face and lancinating pain in the right eye 
with rotation of the globe. At this time examina- 
tion of the nose was negative. Five days later 
she stated that the vision of the right eye was 
impaired. Visual acuity was found to be 
reduced to counting fingers at one meter. The 
nasal margin of the right optic disc was obliter- 
ated and swelling of the nerve head was noted. 
The retinal vessels were tortuous and the 
veins engorged but no hemorrhages or exudates 
were seen. 

The loss in vision was so rapid that a visual 
field was not obtained until after the focus of 
infection had been eradicated and as the acuity 
was approaching normal. (The peripheral and 
central fields then showed no abnormality 
other than an enlarged blind spot.) 

Vision rapidly decreased until only light 
perception was admitted. A neurological exami- 
nation was essentially negative. Study of the 
remaining teeth revealed nothing other than a 
non-vital upper right incisor. 

Typhoid-paratyphoid vaccine in increasing 
amounts was administered intravenously but 
although the constitutional reactions were 
excellent the visual acuity improved to only 
6/60 (Snellen). During the eight-day period 
that foreign protein was given a little yellowish 
mucopus was noted twice in the right middle 
meatus.’ The maxillary sinus was irrigated 
via the inferior meatus and the returning fluid 
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was essentially clear. Several sinus displace- 
ment treatments (Proetz) were then given. 

Radiographic examinations of the paranasal 
sinuses and skull revealed only a homogeneous 
clouding of the right maxillary sinus. Further 
study following the instillation of lipiodol into 
the right sphenoid sinus showed no evidence 
of a filling defect. 

Inasmuch as only slight improvement fol- 
lowed conservative measures, it was considered 
best to reopen the antrum and at the same time 
investigate the ethmoid cells and the sphenoid 
by the transantral route. 

On exposing the canine fossa, dense fibrous 
tissue was found to be closing the former 
opening and also extending into the antrum. 
The canine opening was enlarged and one 
could then see a large fibrous mass filling the 
sinus. On entering this dense tissue, thick 
yellow pus was encountered. After complete 
removal of the contents of the antrum, the 
ethmoid cells and the sphenoid were explored 
but these structures appeared to be normal in 
every respect. 

Hemolytic staphylococcus albus was grown 
from the pus in the antrum. Microscopic 
examination of the fibrous mass showed very 
dense scar tissue with areas of infection. 

The postoperative course was uneventful 
and after seven days the vision was 6/10; 
except for blurring of the nasal edge of the 
optic disc, the fundus appeared normal. Two 
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weeks following the operation the corrected 
vision of the right eye was 6/6. 


The pathological condition noted at the 
time of the operation and the subsequent 
rapid improvement after removal of the 
infected tissue indicate that the focus of 
infection was within the right maxillary 
sinus. The return of clear solution upon 
irrigating the sinus preoperatively was 
probably due to the point of the trocar 
lying between the medial wall of the 
antrum and the fibrous mass. 


SUMMARY 


While conservative treatment resulted 
in slight improvement in the visual acuity, 
rapid betterment and ultimate normal 
vision followed the removal of infected 
tissue from the maxillary sinus. 

It is fair to conclude that the infection 
within the antrum was the cause of the 
optic neuritis. 

Conservative measures should be in- 
stituted while the search for foci of infec- 
tion is progressing but once a focus is 
definitely established it must be eliminated 
without delay. 

Careful investigation and _ planning 
should precede nasal surgery. 
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OSTEOID OSTEOMA OF MIDSHAFT REGION OF FEMUR* 
CASE REPORT 


H. Harmon, M.D. 
Chief of the Division of Orthopedic and Traumatic Surgery, Guthrie Clinic and Robert Packer Hospital 
SAYRE, PENNSYLVANIA 


HOSE experienced in the surgery of 

bone have from time to time en- 

countered rarifying and sclerotic le- 
sions, especially in the shaft of the long 
bones, which clinically were the seat of 
pain. These lesions resembled infectious 
osseous changes in the roentgenogram, but 
failed to yield cultures of micro-organisms. 
It has often been assumed in such cases 
that insufficient material was obtained 
to yield a positive culture or that infection, 
present at one time, had disappeared by 
“autosterilization,” a process known to 
occur in soft tissue abscesses. Many of 
these lesions are referred to as Garre’s 
sclerosing, non-suppurative osteomyelitis. 
However, since Garre’s original description 
was published in 1891, prior to the use of 
roentgenographic methods in the diagnosis 
of bone lesions, justifiable doubt exists as 
to the nature of the original “Garre’s 
osteomyelitis.” In practice, at the present 
time, the term refers to a sclerosing, non- 
suppurative, infectious lesion of bone from 
which micro-organisms, usually staphy- 
lococci, are cultured with regularity. 
Later, several French authors have referred 
to “tumoral form of chronic osteomyelitis.” 
In the reports of these latter patients 
(Loiret and others), cultures of micro- 
organisms were not obtained. Phemister, 
in this country, has described cases of this 
general type of bone disorder which failed 
to yield cultures for micro-organisms. 

In recent years, Jaffe, ina series of papers, 
has designated as “osteoid osteoma” a 
lesion of bone which fits into this general 
category and which is characterized roent- 
genographically by a circumscribed area of 
rarification, either medullary or subcortical, 


surrounded by a much larger zone of osteo- 
sclerosis. These lesions, collected and clearly 
described by Jaffe, yield no cultures of 
micro-organisms, are non-inflammatory 
and microscopically are composed of osteoid 
tissue, between the seams of which fibrous 
marrow is to be found. The older lesions are 
composed of closely applied, thickened 
seams of osteoid and appear in the roent- 
genogram as more dense than the sur- 
rounding reactive bone. There are no 
inflammatory cells to be found in these 
lesions. The opinion of this author is that 
this is an osteoid tumor which replaces the 
normal osseous architecture. This conclu- 
sion is based upon the dual finding of 
negative cultures for bacteria and the 
characteristic microscopic appearance of a 
circumscribed type of tissue replacing the 
osseous architecture. 

The following picture of the clinical 
diagnostic and roentgenographic features 
of osteoid osteoma is summarized from the 
most recent article of Jaffe and Lichten- 
stein: The lesion occurs usually in an 
adolescent or a young adult in whom the 
complaint is of well localized deep pain 
usually of months’ duration. Signs of 
inflammation as local heat and swelling are 
usually absent and the patient has not 
experienced exacerbations of temperature. 
The clinical laboratory findings are all 
normal, including the sedimentation rate of 
the red blood cells. Of course, the usual 
serological and dermal tests for syphilis and 
tuberculosis are negative. The x-ray ap- 
pearance is the most characteristic feature 
of the disorder. The lesion is one usually of 
reduced density surrounded by sclerosis 
which accounts for the usual labeling of the 
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lesion as a bone abscess by the roentgen- Packer Hospital stating that she had had “pain 
ologist. However, it is smaller than the off and on for the past ten months in the mid- 
average pyogenic abscess of bone, usually portion of the right thigh.” Especially in the 


Fic. 1. A, roentgenogram showing radiolucent area in 
mid-portion of femoral shaft prior to operation. Note 
that this is surrounded by a certain amount of sclerotic 
bone, an appearance that would be identical with a 
chronic bone abscess of pyogenic origin. B, appearance 
of same area in the femoral shaft ten months following 
operation. Note the restitution of osseous architecture. 


four months immediately preceding her appear- 
ance at the clinic this pain was much worse and 
during this time would even awaken her from 
a sound sleep. The patient was quite definite 
that there was and had been no pain in the 
hip, knee or elsewhere. 

Examination showed no positive findings 
except a fusiform enlargement which was 


being 44 to 1 cm. in diameter. The area of 
reduced density is surrounded by a greater 
or less restricted zone of osteosclerosis 
which may even include a fusiform perios- 
teal reduplication if the lesion is subcortical. 

The case described in this report coin- 
cides with all the characteristics of osteoid 


osteoma. It is an example of the variant 
of this lesion occurring in the mid-shaft 
region of the long bones. 


CASE REPORT 


The patient, female, aged nine, presented 
herself to the Guthrie Clinic and Robert 


definitely palpable in the mid-portion of the 
right femur. This enlargement was easily felt 
inasmuch as the child was slender and her 
muscles had not excessively developed. There 
was no limitation on passive motion at either 
hip or knee. X-rays showed an area of sclerosis, 
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which appeared to bea thickening of the cortical 


shadow which included encroachment of this 
shadow upon the marrow space. In the center 
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microcrystals of sulfathiazole were packed into 
the medullary canal at this level. The wound 
was then closed tightly with iterrupted 


Fic. 2. Microphotograph of material removed by a gouge from the 
radiolucent area. Seams of osteoid (0) are to be seen, all inter- 
spersed with a heavily nucleated vascular connective tissue (pre- 
osteoid?). Note the absence of cells which would indicate acute 


inflammation. X 125. 


of this thickened sclerotic area in the bone there 
was a radiolucent area approximately 2 cm. in 
diameter. The opinion of the roentgenologist 
was that this represented “infection with 
abscess formation.” (Fig. 1A.) 

The examination of the blood revealed 
normal findings, including a sedimentation 
rate of 10 mm. 

An operative approach was made to the 
mesial surface of the right femoral shaft 
through a small diagonal three-inch mid-thigh 
incision on the mesial surface of this structure. 
The bone was approached along the inter- 
muscular septum between the vastus medialis 
and the rectus femoris. No difficulty was 
experienced in identifying the area as seen in 
the x-ray, inasmuch as the operation was per- 
formed in a bloodless field following the applica- 
tion of a constrictor around the groin. Eight 
drill holes were placed in the bone at the level 
of the fusiform enlargement. The bone at this 
level was not sclerotic but gave one the feeling 
of boring through material of the consistency 
of soft wood. No pus escaped from any of the 
drill holes. The area of decreased density was 
opened. This contained soft, gritty, fibrous-like 
material. Because of the possibility of the 
infectious nature of this lesion, 2 Gm. of the 


stitches of cotton for the fascia and for the 
subcutaneous tissues. 

Cultures made of the material removed from 
the area of decreased density were reported as 
showing ‘‘no growth.” The sections of bone 
showed a circumscribed concentration of osteoid 
tissue interspersed between thickened trabecu- 
lae of normal bone. There was elsewhere in 
these sections a copious amount of fibrous 
marrow. There were no inflammatory cells in 
evidence. 

Following the operation, the patient’s tem- 
perature exceeded normal by only one-half 
degree on two successive days. She never had 
significant complaint at the operative site and 
there was no subsequent evidence of inflamma- 
tory swelling other than the small amount of 
tenderness associated with normal wound 
healing. The stitches were removed at the 
usual time. The patient was instructed to bear 
weight cautiously on this leg for six weeks and 
to return to the clinic at the end of that time. 
On two follow-up visits at six-week intervals 
following the operation, the patient stated that 
she had been fully relieved from pain and on 
the last occasion had been bearing weight un- 
aided for four weeks without event. The 
patient has remained normal for eighteen 
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months following the operation. A roentgeno- 
gram taken ten months following operation is 
shown in Figure 1B. 


COMMENT 


The treatment of this condition usually 
is by open operation inasmuch as the sur- 
geon must make a diagnosis of the nature 
of any osseous lesion. Positive proof of this 
lesion or of any lesion of bone, for that 
matter, can be obtained only after cultures 
have been made for micro-organisms and 
tissues removed and examined micro- 
scopically. All the cases described by Jaffe 
and Lichtenstein were relieved following 
either curettage or excision of the lesion. 
In our case, curettage was performed and 
several drill holes were placed through the 
neighboring reactive bone. The patient has 
had no recurrence of symptoms. A micro- 
photograph of a portion of the tissue re- 
moved at the curettage is shown in Figure 
2. 

This case represents the most charac- 
teristic site of occurrence of this lesion, L.e., 
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in the mid-shaft region of the long bones. 
Two-thirds of the cases of Jaffe and Lich- 
tenstein occurred in the long bones. 


SUMMARY AND CONCLUSIONS 


A case of osteoid osteoma, a nonsuppura- 
tive, localized benign tumor process com- 
posed of osteoid tissue occurring in bones, 
is described. This entity is a recently 
delineated disorder (1935, Jaffe) of bone. 
It is of importance in the differential 
diagnosis of chronic osteomyelitis. 
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SPONTANEOUS RUPTURE OF THE RECTUS 
ABDOMINUS MUSCLE 


THE RESULT OF INDIRECT MUSCULAR EFFORT 


Captain I. JAck Vipcorr 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


HERE has appeared occasionally 

in the medical literature reports 

on hematoma of the abdominal wall, 
the result of rupture of the rectus abdomi- 
nus muscle, deep epigastric artery or vein. 
Maydl, reviewing the literature, described 
fourteen cases up to 1880. Wahlgemuth 
reported 127 cases up to 1923. 

Since then, the subject has received 
attention mostly from military surgeons, 
who report cases occurririg in young males, 
particularly recruits, in the armed forces 
in which the condition was produced by 
either direct physical trauma or physical 
effort. 

At the present time with so many 
young men entering the armed services 
from a relatively sedentary civilian life, 
it is only natural that many additional 
cases should develop. In peace times, the 
diagnosis was not readily appreciated, 
and many patients were operated upon 
for acute surgical conditions of the ab- 
domen, particularly acute appendicitis. 
However, in the armed services the history 
of trauma, or physical effort is easily 
obtained so that the diagnosis Is more 
readily established. 

The symptoms are fairly characteristic. 
The onset is usually sudden with pain 
in the abdomen following physical effort 
such as scaling the wall on the obstacle 
course, or other effort associated with the 
physical training program. There is muscle 
rigidity and extreme tenderness so that 
the patient moves with a great deal of 
caution to protect the abdominal muscles. 
Swelling soon develops followed by ecchy- 
mosis of the skin. 

The hematoma usually develops on the 
right side in a right-handed person as 


he exerts more strain on that side. It usu- 
ally appears in the weakest portion of the 
muscle; namely, that portion below the 
semi-circular line of Douglas where the 
aponeurotic sheath on the posterior sur- 
face of the muscle is absent and where the 
muscle is only weakly supported by the 
transversalis fascia. 

The following are case reports of rupture 
of the rectus abdominus muscle on the 
right side in young men resulting from 
indirect physical effort. None of these 
patients gave a history of direct violence. 


CASE REPORTS 


Case 1. A white youth, eighteen years of 
age, who had been in the service one month, 
while pulling himself up over the scaling wall 
of the obstacle course, noticed a sudden pain 
and tightening of the muscle in the right lower 
quadrant. There was no vomiting but some 
nausea. The pain continued and he had to 
stop exercising and was subsequently brought 
into the hospital. There had been a previous 
attack of right lower quadrant pain about a 
year ago which was diagnosed as appendicitis, 
but an appendectomy was not performed. He 
stated this pain came on more suddenly right 
after the exertion and was different from the 
pain of his previous attack. 

Examination showed a bulging of the lower 
portion of the right rectus muscle. The area 
was excruciatingly tender and he would not 
let the examiner touch it. The right inguinal 
ring was open but there was no impulse. There 
was only slight ecchymosis present. The white 
blood count was 10,750 with 84 per cent 
polymorphonuclear leucocytes and 14 per cent 
lymphocytes. Rectal examination was negative. 

A diagnosis of ruptured rectus abdominus 
muscle was made and it was decided to treat 
the patient conservatively. Under bed rest, 
cold and later hot applications the patient 


132 


; : 
; 
ay 
ond 
» 
| 
or 


New Series Voi. LXVI, No.1 


improved greatly. The mass decreased in size, 
the pain and tenderness and ecchymosis dis- 
appeared and the patient left the hospital after 
three weeks’ confinement. 

Case 11. A white youth, nineteen years of 
age, who had been in the service one month, 
was taking calisthenics and while performing 
some “‘push-ups”’ noticed a sudden pain in the 
muscle of the right lower quadrant. He stated 
that it felt like ‘“‘a rubber band snapped.” 
He stopped exercising and after a rest went 
about his duties that day even though he did 
have pain in the muscle. He did not exercise 
for two days but on the third day he tried 
the obstacle course and while pulling himself 
up the wall he noticed a sudden and severe 
pain in the right side. The pain was so severe 
that he could not arise and was admitted into 
the hospital. There was some nausea but no 
vomiting. There was no history of previous 
right lower quadrant pain. 

Examination revealed excruciating tender- 
ness over the right rectus muscle over its lower 
portion. There was no ecchymosis, but there 
was a slight bulging of the muscle. The white 
blood count was 12,750 with 81 per cent 
polymorphonuclear leucocytes and 17 per cent 
lymphocytes. Rectal examination was negative 
and there evidently was no peritoneal irritation. 

Under conservative management the con- 
dition entirely cleared in ten days, at which 
time the patient left the hospital. 

Case 11. A white adult, thirty years of 
age, who had been in the service one month, 
was scaling the wall on the obstacle course and 
as he was lifting himself up, felt a sudden 
severe pain in the muscle of the right lower 
quadrant. He stated that it felt “as if tissue 
paper had been torn.” He definitely stated 
that he did not come in contact with the wall 
against his abdomen, but felt this pain as he 
lifted himself up the wall. The pain was so 
severe that he had to let go and dropped to the 
ground. 

He was brought to the hospital complaining 
of severe pain in the rectus abdominus muscle, 
and soreness over the suprapubic area. Over 
this area there was a freely movable mass which 
appeared to be clotted blood. There was no 
previous history of right lower quadrant pain. 
There had been no urinary disturbances or 
bowel irregularities at any time, and there was 
no loss of weight at any time. 

Examination revealed a large mass in the 
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area of the rectus muscle extending over the 
suprapubic region. There was a large extrava- 
sation of blood into the tissues of the penis and 
scrotum. The mass was not palpable per 
rectum. 

This evidently was a fairly large hemorrhage. 
In the two previous cases the primary injury 
was to the muscle. In this case there was the 
additional injury to the deep epigastric 
vessels, probably the vein. The red blood cells 
were 5,240,000. Hemoglobin was 75 per cent 
and the white blood count was 11,700 with 
78 per cent polymorphonuclears and 20 per cent 
lymphocytes. 

Due to the amount of hemorrhage, the 
question arose as to whether it would be 
advisable to evacuate the clot and ligate the 
deep epigastric vessels. It was decided to treat 
the patient conservatively since his condition 
was excellent, and since the physical signs of 
hemorrhage were out of proportion to the 
patient’s condition. This led us to believe 
that the vein had been injured rather than the 
artery and it was decided to treat this patient 
in the same manner as the others. His conva- 
lescence lasted ten weeks, after which time 
the mass and the entire ecchymosis had 
disappeared. 


SUMMARY AND CONCLUSIONS 


1. Three cases of spontaneous rupture 
of the right rectus abdomimus muscle are 
presented. 

2. All three cases were in young men 
who had been in the service but one 
month. 

3. All three cases occurred as a result 
of indirect violence due to sudden muscular 
contraction while scaling the wall on the 
obstacle course. 

4. All cases were treated conservatively 
with complete recovery. The question of 
surgery arises in those cases of severe 
hemorrhage due to injury of the deep 
epigastric vessels such as was encountered 
in Case m1. While the patient had an 
uneventful convalescence, it might be 
better judgment in such cases to remove 
the clot and ligate the vessels. This 
procedure would undoubtedly reduce the 
time of hospitalization. 
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INTERSTITIAL VENTRAL HERNIA INVOLVING THE 
SMALL INTESTINE 


CASE REPORT 


Gray, M.D. 
Medical Resident, Beth Israel Hospital 


BOSTON, MASSACHUSETTS 


NTERSTITIAL hernia is a relatively 
I rare condition. According to Lower 
and Hicken, only 587 cases of all types 
have been reported in the literature. The 
infrequency and diagnostic difficulties as- 
sociated with this condition are illustrated 
by the following case report: 


CASE REPORT 


This patient was a sixty-four year old colored 
female who had suffered from stomach trouble 
of a vague nature throughout her entire life. 
Twenty-two years previously an abdominal 
laparotomy had been performed at another 
hospital presumably for a gallbladder condi- 
tion. However, at the time of operation, a 
ruptured peptic ulcer was found. This was 
repaired, the abdomen was closed, and the 
patient recovered uneventfully. 

For a period of eight years following this 
operation, the patient was free of symptoms. 
She then began to suffer from attacks of dull, 
griping abdominal pain starting on the right 
side and spreading over the entire abdomen. 
These attacks were associated with marked 
nausea and some vomiting. The emesis con- 
sisted of food and bile-stained fluid. Further, 
the patient noticed that a “hard lump” 
developed near her old right rectus scar in 
association with these attacks. Ordinarily, 
these attacks would last from two to three days, 
occurred about once or twice a month, and 
were associated with a slight temperature. 

The past history was negative except for an 
attack of jaundice eight years previously and 
the presence of hypertensive and arterioscle- 
rotic heart disease of a mild degree of three 
years’ duration. 

The patient was first seen in the out-patient 
department of Michael Reese Hospital (The 
Babette and- Emmanuel Mandel Clinic) on 
October 23, 1942. At this time a melon-sized, 
oval mass was felt in the right lower quadrant 


AND 


Moris Horwitz, M.D. 
Attending Visiting Radiologist, Cedars of 
Lebanon Hospital 


LOS ANGELES, CALIFORNIA 


of the abdomen. It was solid in its upper pole, 
at which point it met with the right costal arch. 
The impression of the examiner was that this 
mass represented an ovarian cyst although a 
mass of uterine or renal origin was also con- 
sidered. A few days later the patient was seen 
in the Genito-Urinary division of the Mandel 
Clinic. At this time a rounded mass was felt 
on the right side of the abdomen extending 
from the ribs to the iliac crest. This mass was 
described as being round in shape, semi-fluctu- 
ant in consistency and was felt anteriorly but 
not posteriorly. The examining urologist ex- 
pressed the opinion that the mass represented 
either an enormous hydrops of the gallbladder 
or a large bowel neoplasm. Urinalysis and 
gynecological examination revealed no signifi- 
cant findings. 

The patient entered Michael Reese Hospital 
for further study on November 9, 1942. Exami- 
nation of the abdomen at this time revealed a 
sausage-shaped, soft mass on the right side of 
the abdomen, extending from the right iliac 
crest to the right costal arch. The mass was 
fixed and moderately tender. A well healed 
right rectus scar was present just medial to 
the mass. A palpable defect was present in the 
lower part of this scar suggesting the possibility 
of a ventral hernia. It was the impression of 
the examiner that the mass lay in the anterior 
part of the abdomen and that it was of a cystic 
consistency. It was approximately 10 cm. in 
width and 20 cm. in length. Peristaltic sounds 
were easily heard over the mass. The remainder 
of the abdominal examination revealed no 
significant findings. 

X-rays of the gallbladder and kidneys were 
found to be normal. Barium meal studies of 
the upper gastrointestinal tract revealed no 
pathological condition involving either the 
stomach or duodenum. However, during the 
routine examination of the roentgenographic 
films taken at this time, it was noted that a 
few loops of small bowel apparently lay on the 
outside of the abdominal wall. 
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Following this lead, small intestinal studies 
were made with x-ray films being taken three 
hours following a barium meal. Exammations 
of these films immediately resulted in making 
the proper diagnosis of interstitial hernia 
involving the small bowel; for loops of barium- 
filled small bowel were clearly seen to lie 
between an apparent split in the muscle sheaths 
of the right lateral abdominal wall. (Fig. 1.) 
No obstruction was noted. Barium enema 
studies revealed no intrinsic abnormalities 
involving the colon. 

At operation one week later, several layers 
of small bowel enclosed in a hernial sac were 
found lying between the external and internal 
oblique muscles. The herniation was found to 
have occurred through a defect through both 
the transversalis and internal oblique muscles 
and fascia. Numerous adhesions were present 
inside the sac. By careful dissection the loops 
of small intestines were freed and replaced into 
the peritoneal cavity. The peritoneum was 
closed with a continuous suture and the hernia 
was repaired in the usual fashion. The post- 
operative course was uneventful. 


COMMENT 


Interstitial hernias are defined as hernias 
in which the hernial sac lies either between 
the transversalis fascia and the trans- 
versalis muscle, or between the internal 
oblique muscles and the external oblique 
aponeurosis. Together with properitoneal 
and superficial hernias, they form the group 
of hernias known as interparietal hernias. 
Interparietal hernias almost always occur 
in the inguinal region and are said usually 
to follow the course of the spermatic cord 
to their position between the various layers 
of the abdominal parieties. A thorough 
review of the American literature failed to 
reveal a single case of interparietal hernia 
of other than inguinal location. In view 
of this and in view of the diagnostic diffi- 
culties involved in such a case, It was 
thought that reporting this case would be 
worth while. The importance of x-ray 
studies of the small bowel in cases in which 
such a diagnosis is being considered is 
emphasized. Further, as in this case, care- 
ful examination of a flat plate of the ab- 
domen even without a previous barium 
meal is helpful in establishing the diagnosis. 
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This is important in cases in which intes- 
tinal obstruction is a factor and when it 
would be unwise to administer barium. 


Fic. 1. Interstitial ventral hernia lying between 
the internal and external abdominal oblique 
muscles. The afferent and efferent loops of 
the hernia are clearly shown: 1, twelfth rib; 
2, loops of barium filled small bowel in hernial 
sac; 3, iliac crest. 


SUMMARY 


A case of interstitial ventral hernia of 
the small bowel is presented because of its 
rarity and because of the diagnostic diffi- 
culties associated with this condition. 
Although over 500 cases of interstitial 
hernia of the inguinal region have been 
reported, a review of the American litera- 
ture failed to reveal any cases of ventral 
hernia of the interstitial type. The im- 
portance of x-ray studies, both flat plates 
and small intestinal studies following a 
barium meal, is emphasized as_ being 
of prime importance in establishing a 
diagnosis. 

We wish to thank Dr. Jacob Meyer, of the 
Department of Medicine, and Dr. Robert A. 
Arens, of the Department of Roentgenology, 
of the Michael Reese Hospital, for their help 
and criticism in preparing this report. 
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AN AID IN CASTING OF FRACTURES* 


A. F. Sava, M.D. 
Assistant Surgeon, Coney Island Hospital 
BROOKLYN, NEW YORK 


fractures is such a commonplace 
procedure that one is occasionally 


{ae of plaster casts to 


Fic. 1. 
Fics. 1 AND 2. The frame showing simplicity of construction and assembly. 


annoyed by the need for repeating the 
operation in recent and older fractures that 
require a new cast for various reasons. 

A cast may have to be replaced for one 
of the following conditions: (1) Sagging at 
the fracture site; (2) cast not affording 
adequate immobilization; (3) lack of dorsi- 
flexion of the wrist or ankle; (4) inadequate 
inversion of the foot; (5) pressure points 
produced where assistants may inadvert- 
ently use finger tips rather than the flat 
of the hand to support the fractured limb, 
and (6) cast weakness in the vicinity of 
joints where the instability of hand support 
permits motion before the cast has set. 

During the past four years the author 
has employed a frame he had built, which 
eliminates the conditions enumerated. It 
does away also with the need of an assist- 
ant to help in the application of the cast, 
and at the present time this factor cannot 


be passed over lightly. The frame can be 
folded to occupy but a little space and left 
in the corner of the office closet or fracture 


26° 


Fic. 2. 


room of the hospital; it may indeed be 
welcome anywhere one may be called upon 
to apply a cast. Furthermore, it requires 
no essential war material in its construction 
and can be built by anyone who can obtain 
a little lumber and a saw and saves con- 
siderably on the cost of materials needed 
to replace the cast if and when such a 
replacement becomes necessary. The frame 
is applicable to fractures of the upper 
and lower extremity and its operation is so 
simple that the writer has long hesitated 
to offer it as an aid in fracture treatment. 

Construction of the Frame. Figures 1 and 
2 show the frame and the plan of construc- 
tion with the dimensions used. The two 
horizontal arms are each 48 inches in 
length, the upper of 3 by 114 inch stock, 
while the lower horizontal is 514 by 114 by 
48 inches. The legs of the triangle each 
measure 2514 by 414 by 12 inches. The 


* From the Surgical Department, Coney Island Hospital. 
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base of the triangle is 14 inches long, 444 
inches wide and is made of 144 inch stock 
and is grooved to allow the assembled 
triangle to slide on the lower horizontal 
arm. When this happens the upper hori- 
zontal arm will extend well beyond the 
vertical bar making of it a suitable sus- 
pension bar for fractures of the upper 
extremity. The upper bar is fixed with a 
bolt and washer to the apex of the triangle 
so that it may be folded down when the 
frame is not in use. The vertical bar is fixed 
permanently near the end of the lower 
horizontal bar or it may be hinged to it, 
in which case it will be necessary to sup- 
plement the hinge with a right angle 
bracket to steady the vertical bar when 
in use. The upper end of the vertical bar 
is grooved so as to receive the horizontal 
bar. Two shallow grooves are cut on the 
upper edge of the upper horizontal arm 
in order to catch the slings used in support- 
ing the upper extremity as in Figure 3. 
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extremity, a clamp is applied to the base 
of the triangle fixing it firmly to the surface 
on which the frame rests. (Fig. 3.) 


Fic. 3. Application of shoulder spica. Note ease 
with which dorsiflexion of the wrist can be 
maintained. 


Method of Operation. The author has 
employed sugar tong splints for most 
fractures below the elbow. In such cases 
it is often necessary to suspend the limb 
where the patient cannot be made to hold 
it up and where the aid of an assistant is 


Fic. 4. Supporting the lower limb 
preliminary to correction of foot 
drop and eversion. 


When used in casting the lower extremity, 
the frame is stabilized by resting the but- 
tock of the affected side on the upper end 
of the lower horizontal arm after the limb 
is passed through the triangle. (Fig. 5.) 
When the frame supports the upper 


Fic. 5. The sling line applied to the 
great toe making the necessary 
corrections before the plaster 
bandages are applied. 


not available. The frame has been found 
to be particularly applicable in fractures 
of the humerus in which the application 
of a shoulder spica is indicated. In such 
cases the horizontal upper bar is made to 
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extend beyond the distal vertical piece and 
the limb is suspended as shown in Figure 3. 
By adjusting the suspending muslin or 
gauze supports, the desired degree of 
abduction of the arm is obtained while the 
patient is made to sit upon a screw top 
stool which can be raised or lowered as 
desired. By proper adjustment of the ham- 
mock supporting the hand, the desired 
degree of dorsiflexion of the wrist may be 
obtained and held until the plaster sets. 
Figure 3 also shows the ease with which a 
shoulder spica may be applied without 
extra help. 

In fractures of the lower extremity the 
limb is dressed with the necessary length 
stockinette and wadding and passed through 
the triangle as shown in Figure 4. Muslin 
or bandage hammocks are applied to sus- 
pend the extremity from the horizontal 
upper bar. These supports are applied in 
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proper relation to the fracture line in 
order to eliminate posterior sagging or 
anterior bowing as may occur when the 
hammocks are either too far or too close 
to the level of the fracture. (Fig. 4.) An 
oblique tractor line is now applied by 
throwing a loose loop about the great toe 
and anchoring the proximal end of the line 
to the apex of the triangle as shown in 
Figure 5. This simple measure will correct 
any tendency to foot drop as well as 
eversion of the foot in the course of cast- 
ing. Lateral or medial bowing at the frac- 
ture site is unlikely to occur because the 
limb hangs directly beneath the straight 
horizontal upper bar. At this point the 
limb is ready for application of plaster 
bandages and when this is completed and 
the cast set, the loop over the great toe is 
released, suspending lines are cut and the 
operation completed. 
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A NEW NEUROSURGICAL INSTRUMENT 
A COMBINED SUCTION AND ELECTROCOAGULATION TIP 
Henry T. Wycis, M.p. 


Instructor in Neurosurgery, Temple University Hospital 
PHILADELPHIA, PENNSYLVANIA 


HIS instrument was designed to one of the valuable hands of the assistant. 


coagulate bleeding points quickly 
and effectively, particularly those 


Fic. 1. The instrument is shown dismantled. 
The solid brass rod is soldered directly 
to the suction tip which is directly at the 
end of the rod on the left of the illustration. 
(This tip does not appear in this cut.) The 
upper portion of the tip is enclosed in a 
hard rubber or bakelite jacket. The rubber 
cap insulates the operator’s thumb, which 
opens and closes the suction current by 
pressing on the small nipple. 


in the depths of a tumor bed. Not infre- 
quently, the operator encounters a serious 
bleeder which fills the cavity and obstructs 
the field of vision. The cavity must be 
sucked dry to locate the bleeding point 
which is then grasped with a bayonet 
forceps. The operator then usually asks 
the assistant to touch the forceps with 
the electrocoagulation tip. This maneuver 
must be executed quickly and requires 
proper timing between operator and assist- 
ant. This is not always successful as many 
neurosurgeons can testify. 

The instrument presented combines suc- 
tion and electrocoagulation so that the 
operator, with a single hand, can carry 
out this maneuver. Obviously, this releases 


With suction on the bleeding point, the 
vessel can be sucked up into the opening 


and is light and not cumbersome. 


of the tip, rendering the field dry. Simul- 
taneously, the foot switch allows the 
electrocoagulating current to coagulate 
the vessel drawn up into the suction tip 
opening. Should this be undesirable, the 
instrument may be simply touched to 
the bayonet forceps, which can grasp the 
vessel in a dry field. 

An additional feature is offered in that 
the smoke from the coagulated tissue is 
immediately sucked out of the field, 
making visibility clearer. The instrument 
may also be used on bleeding scalp vessels 
and bleeding epidural spinal veins. 

The instrument is pictured in Figures 1 
and 2. In Figure 1 the instrument is 
dismantled, showing its simple construc- 
tion. One end of the electrocoagulation 
circuit is directly soldered to the suction 
tip in the form of a single brass rod which 
plugs into a small socket attached to one 
end of the electrocoagulation wire. The 


139 


3 
¢ 
Ay 
3 
3 
te 
j 
} 
| 
| 
< 
— 
ee Fic. 2. The instrument is pictured assembled 
5 
‘at 
; 
& 
: 


140 American Journal of Surgery 


small, hard rubber cap is designed to 
prevent short-circuiting of the current 
through the glove of the operator. The 
nipple fitting into the top of the cap has a 
small coiled brass spring about it. This 
nipple opens and closes the suction current. 

Figure 2 shows the instrument assembled. 

Sterilization is found to be satisfactory 


Wycis—Neurosurgical Instrument 


OcrToBER, 1944 


by immersion for fifteen minutes in for- 
malin and boric acid solution. If the hard 
rubber parts are constructed of bakelite, 
the instrument can withstand autoclaving. 


I wish to express my sincere appreciation to 
Mr. James Davis of the Temple University 
Hospital machine shop who worked out the 
mechanical features of the instrument. 
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In this war abdomino-thoracic injuries due to fragments of high ex- 
plosives are probably less grave than those due to crushing force or the 


effects of blast. 


From ‘War Medicine—A Symposium” edited by Winfield Scott Pugh 


(Philosophical Library). 


= 

on 


A DEVICE FOR THE INTRODUCTION OF A 
SELF-RETAINING CATHETER INTO THE BLADDER 


W. Craic HENpRICKS, M.D. 
Surgeon to Brookville Hospital 
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Cuares M. Kutz, M.D. 
Surgeon to Brookville Hospital 


BROOKVILLE, PENNSYLVANIA 


SUPRAPUBIC catheter in the blad- 
der is now a well recognized sub- 
stitute for the former cystostomy 


Fig.. 
Fic. 


Fic. 2. 
1. Illustrating the trocar and catheter. 


We have devised and prepared a trocar 
which can be removed over the Foley 
catheter. This is done by sawing a notch 


Fic. 3. 


Fic. 2. Illustrates the groove in the trocar. 
Fic. 3. Illustrates the method of slipping the trocar over the end of the catheter. 
Fic. 4. Illustrates the method of slipping the trocar over the end of the catheter. 


operation to drain the bladder before 
prostatectomy. 

During the last five years, we have used 
only a self-retaining suprapubic catheter 
in the bladder. The purpose of this com- 
munication is to. describe a simple instru- 
ment for introducing such a catheter into 
the bladder. 

In our hands Pezzer catheters have been 
unsatisfactory as they have been acciden- 
tally pulled out. Since we began the use of 
the Foley catheter, none has come out. 


along the length of the trocar. The smaller 
tube of the Foley catheter can slip through 
this groove or notch. If an ordinary trocar 
is used, it must be left on the rubber tube 
and strapped to the belly until the second 
stage is done; or else a very large trocar 
would have to be used with a quite small 
catheter. A No. 22 Foley catheter fits 
snugly in our trocar, and its introduction 
is a non-shocking, simple operation after 
which gradual decompression may be 
carried on if necessary. 
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(COLLES’ FRACTURE SPLINT* 


Voict Mooney, M.D. 
PITTSBURGH, PENNSYLVANIA 
HE simple and imexpensive Colles’ adult size and the children size. 


fracture splint described below has These splints are made from }4 inch 
been used by the author in several white pine wood. The distal end is cut 


Pic. Fic. 2. 


Fic. 3. Fic. 4. 


Fic. 1. White pine board splint produced at a cost of five 
cents each. One splint can be used for either the right or 
the left hand. 

Fic. 2. Splint padded and adjusted to the forearm, after the 
reduction of the fracture. 

Fic. 3. The distal end of the splint, being cut on the bias 
at an angle of 45°, favors and maintains ulnar deviation. 

Fic. 4. Free use of the fingers is permitted and encouraged 
with this splint. 


hundred cases with satisfaction. Each on the bias at an angle of 45°. A carpenter 
splint may be used either on the right or can turn out a dozen at each operation 
the left hand. There are two sizes, the and at a cost of only five cents per splint. 
* From the Allegheny General Hospital, Pittsburgh. . 
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One of the 21 rigid tests and inspections constantly 


TTESTING SOLUTIONS 
FOR CONCENTRATION 


This is 5% Dextrose in Distilled Water—Baxter: A salt-free solution 
for patients who need dextrose and fluids but who already have or 


are predisposed to have retention of sodium chloride with edema, 


PROoOoUCcTS OF 


BAXTER LABORATORIES 


Glenview, Illinois + Acton, Ontario + London, England 
PRODUCED AND DISTRIBUTED IN THE ELEVEN WESTERN STATES BY DON BAXTER, INC., GLENDALE, CALIFORNIA 


Distributed east of the Rockies by 


AMERICAN HOSPITAL SUPPLY CORPORATION 


CHICAGO @© NEW YORK 
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ACCEPTED 


Council on Pharmacy 
and Chemistry 


Lipiodol, made in the 
U. §. A. and available in 1 
cc., 2 cc., 3 cc., 5 cc. and 10 
cc. ampules, is accepted by 
the Council on Pharmacy 
and Chemistry of the Amer- 
ican Medical Association. 


inus or fistula tracts leading into joints, persistent draining 
sinuses, or channels whose distal ends have not been located, 
are readily visualized by the instillation of LIPIODOL. Thus 
the extent of operative procedure may be accurately determined. 

LIPIODOL (Lafay) contains 40% iodine in firm chemical 
union with poppyseed oil. Its high iodine content renders it 
properly radiopaque to contrast with such dense structures as 
bone. LIPIODOL is, virtually nonirritant. Systemic absorption 
of iodine takes place slowly over a prolonged period and does 
not lead to untoward reaction. 


E. FOUGERA & CO., Inc., Distributors 75 Varick Street, New York 13, N. Y. 
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10 BENEFITS 


ALLANTOMIDE a combination of Sulfanilamide and Allantoin, 
in a specially prepared greaseless water-miscible cream, PRE- 
SENTS AT ONE TIME, TEN ADVANTAGES. 


NVESTIGATORS, Observing the tendency of sulfanilamide to retard bacterial 
growth and activity, and recognizing the stimulating effect of allantoin on 
non-healing wounds, asked The National Drug Company to combine sulfa- 
nilamide and allantoin in a suitable ointment base. 
As a result, our research laboratories developed ALLANTOMIDE “NATIONAL,” 
containing 10% sulfanilamide and 2% allantoin in a greaseless, water-miscible 
base. Many possible uses for ALLANTOMIDE will suggest themselves from these 
ten advantages: 1) Aids in control and prevention of infection or reinfection 
in minor wounds; 2) Affords better contact with body fluids, thus permitting 
penetration of sulfanilamide to infected areas; 3) Chemical debridement of 
necrotic tissue by allantoin; 4) Stimulates cell growth; 5) Easily applied, free 
from caking; 6) Alleviates pain by exclusion of air from denuded surfaces, 
particularly pain due to burns; 7) Provides a semi-fluid covering over wounds, 
burns or ulcers; 8) Increases rate of healing, minimizing scars and contrac- 
tures; 9) Decreases loss of body fluids from burned areas; 10) Does not stain 
tissues or clothing, nor impart an objectionable odor. 
ALLANTOMIDE “‘NATIONAL”’ is available in 1 oz. tubes, 
4 oz., 1 Ib. and 5 Ib. jars. For further information write to 
The National Drug Company, Dept. B, Philadelphia 44, Pa. 


War Bonds Save Lives Too! Let’s ALL Buy 


National Drug 


BIOLOGICALS, BIOCHEMICALS, PHARMACEUTICALS FOR THE MEDICAL PROFESSION 
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EVERY DISEASE SOONER OR LATER INVOLVES 


Nutritive failure is concomitant in many, if not most, disease 
states. It must be considered as a leading factor in convales- 
cence, where its purpose is to repair the damage to the nutritive 
system and restore it to its proper state. 


Four Essentials for Therapy in Nutritive Failure 


1. DIET: 4,000 calories, 150 gram protein, rich in vitamins 
and minerals. 


2. BASIC THERAPY: Thiamine, riboflavin, niacinamide, ascorbic 
acid, orally. 


3. ADDITIONAL MEDICATION: Synthetic vitamins as indicated, 
orally or parenterally. 


4. NATURAL B COMPLEX: Brewers’ Yeast. or iiteck: or Pvice bran 
extract, and/or liver extract orally or parenterally. 


For basic therapy, Squibb Basic This preparation has a background 
Formula Vitamin Tablets provide of proved clinical value. It is the 
the factors for intensive therapy. Drs. 


Each tablet contains: : : 
Jolliffe and T. D. and de- 
10 mg. Thiamine Hydrochloride J e 
50 mg. Niacinamide scribed by the latter in his paper on — 
5 mg. Riboflavin _ Nutritional Rehabilitation of 100 


75 mg. Ascorbic Acid American workers for Industry. 


Sold to in bulk. 
In stock packages. Prescribe as few or as 
many packages as may be needed. The cost 
per tablet is surprisingly low. Ly 
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Handmaiden in Convalescence 


Calm, natural sleep is the physician’s handmaiden in hastening conva- 
lescence. Wakeful nights rob the patient of the extra margin of vitality so 
necessary to recovery. 


BUTISOL SODIUM 


(Sodium salt of 5-ethyl-5-secondary butyl barbituric acid ““McNeil’’) 


is of definite advantage in providing sleep which closely approximates the 
norm. As a result the patient awakens refreshed and free from side effects. 
The notably low toxicity of Butisol Sodium in effective dosage has been 


recently reported. * 


Indicated in obstetrical hypnosis, insomnia, neuroses, spasticities, pre- 
operative sedation, post-operative pain. 


Capsules Butisol Sodium, 114 gr. 
Supplied in bottles of 100, 500 and 1000. 
Trial supply available on request. 


* Gruber, C. M., Ellis, F. W., and Freedman, G., J. Pharmacol. & Exper. Therap. 81: 254 (July) 194 
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BARIUM SULFATE U.S.P. XIl 


for X-ray Diagnosis— made by 
an exclusive Mallinckrodt proc- 
ess for utmost smoothness, ex- 
cellent suspension,and freedom 
from injurious foreign sub- 
stances, 


HIPPURAN* N.N. R. 
(Sodium Ortho-iodohippurate ) 


MALLINCKROD1 
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—relatively non-irritating and 
non-toxic for pyelography, cys- 
tography and urography. 


HIPPURAN* STERILE 
SOLUTION N. N. R. 


(12 grams of Hippuran* dis- 
solved in 25 ce. distilled water.) 
Literature references as to 
recommended technic, indica- 
tions and contraindications sent 
on request, 


IODEIKON* 


(Iodophthalein Sodium U.S.P. 
XII)— Proposed by Dr, E. A. 
Graham and his associates and 
introduced by Mallinckrodt to 
the medical profession as an 


X-ray medium for the visualiz- 
ation of the gallbladder, 


ISO-IODEIKON* 


(Phentetiothalein Sodium 
N.N.R.)—This excellent X-ray 
medium permits the examina- 
tion of the gallbladder and the 
measurement of the hepatic 
function from a single injection 
of the dye. 


Trad k Reg. U.S. of. 


Information and Literature at Your Request 


IE 


FINE CHEMICALS 


AM 


CHICAGO 


YEARS 


MALLINCKRODT CHEMICAL WORKS 
77 Years of Forvice lo Chemical Users 


eee §€§=6Mallinckrodt Street, St. Louis 7, Mo. * 74 Gold St., New York 8, N. Y. 
PHILADELPHIA LOS ANGELES 


MONTREAL 


TO CHEMICAR 
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“If only there were a non-constipating 


alumina product...” There is 


‘GELUSIL** Antacid Adsorbent is a wish fulfilled in peptic ulcer therapy. 
It contains an alumina gel which is non-reactive with gastric hydrochloric 
acid and does not break down, as do ordinary gels, into astringent, con- 
stipating aluminum chloride. ‘“GELUSIL’ Antacid Adsorbent not only forms 
a colloidal shield protecting the inflamed peptic ulcer area, but effectively 
inactivates excess proteolytic pepsin. Through magnesium trisilicate, uni- ° 
formly dispersed in its gel phase, ‘“GELUSIL’ Antacid Adsorbent exerts a 
powerful and prolonged antacid-adsorbent antipeptic action. 

Thus, within minutes, ‘“GELUSIL’ Antacid Adsorbent provides relief 
which lasts for hours...Supplied in bottles of 6 and 12 fluidounces, and 


in boxes of 50 and 100 cellophane wrapped tablets. trademark Rex. U.S. Pat. Of. 


WituiaM R. Warner & Co., INc., 113 West 18TH St., New Yorx 11, N. Y. 


antacid adsorbent 


MAIS ORB 
) 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In afhliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course 
in Surgical Technique starting October 
16, October 30, November 13, and 
November 27. One Week Course in 
Colon and Rectal Surgery starting 
October 16. 


GYNECOLOGY—One Week Course Vagi- 
nal Approach to Pelvic Surgery starting 
October 23. 


OBSTETRICS—Two Weeks 
Course starting October 16. 


Intensive 


ANESTHESIA—Two Weeks Course Re- 
gional, Intravenous & Caudal Anes- 
thesia. 

ROENTGENOLOGY—Courses X-ray In- 
terpretation, Fluoroscopy, Deep X-ray 
Therapy every week. 

UROLOGY—Two Weeks Course and One 
Month Course available every two 
weeks. 

CYSTOSCOPY—Ten Day Practical Course 
every two weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 
Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


UROLOGY 


A combined full time course covering an academic 
year (8 months). It comprises instruction in pharma- 
cology; physiology; embryology; biochemistry; bac- 
teriology and pathology; practical work in surgical 
anatomy and urological operative procedures on the 
cadaver; regional and general anesthesia (cadaver); 
office gynecology; proctological diagnosis; the use of 
the ophthalmoscope; physical diagnosis; roentgeno- 
ological interpretation; electrocardiographic inter- 
pretation; dermatology and syphilolocy; neurology; 
physical therapy; continuous instr-sction in cysto- 
endoscopic diagnosis and operat've instrumental 
manipulation; operative surgical clinics; demonstra- 
tions in the operative instrumental management of 
bladder tumors and other vesical lesions as well as 


endoscopic prostatic resection. 


ANESTHESIA 


The course includes general and regional 
anesthesia, with special demonstrations in 
the clinics and on the cadaver of caudal, 
spinal, field blocks, etc. Instruction in in- 
travenous therapy, oxygen therapy, resus- 
citation, aspiration bronchoscopy. 


FOR INFORMATION ADDRESS 
MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 
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SEALSKIN 


LIQUID PLASTIC SKIN ADHESIVE 


Archives of Surgery, Dec. 1943—Reprint on Request 


SEALSKIN is a liquid plastic skin adhesive and coating with active ingredients 
polyvinyl butyral, castor oil and isopropyl alcohol. It is used for direct attach- 
ment of dressings to the skin and as a protective covering for the skin over non- 
infected wounds, cuts or abrasions or as a protective coating to prevent excoriation 
of the tissue in cases of draining fistulae, colostomies and the like. 


FEATURES .. . 

By direct-:attachment of the dressings to the skin the often cumbersome bandage 
is eliminated and only the limited area of the dressing is covered. This method of 
adhering dressings is especially useful where the pressure of a bandage will retard 
healing. It is easily applied and removal is accomplished without residual debris 
and pulling out hair. It offers the advantage of freedom from toxic and allergic 
effects. On a test with 53 patients, 24 of whom were known to be allergic to adhesive 
plaster, only 3 became sensitized to the SEALSKIN solution after the eighth day 
of repeated application. The dried film of SEALSKIN is elastic and has an un- 
usually high tensile strength permitting free movement without discomfort from 
pulling. The solution is practically colorless and does not stain. Since it is im- 
permeable to water, oils, soap, weak acids and alkalis, urine, body fluids such as 
intestinal contents, and many common solvents, it affords an ideal protective 
covering. Since the solvent is isopropyl alcohol rather than ether which is normally 
used in the collodion solutions, evaporation of the solvent from the solution in the 
jar is slow. 


SUGGESTED USES . . . 

To adhere dressings to the scalp, neck, eye, ear, chest, perineum, rectum, axilla 
and other areas usually difficult to dress. 

For securing post-operative dressings, stockinette, felt pads and other materials 
to the skin. 

Affords a convenient antiseptic covering after hypodermic injections and trans- 
fusion. 

Provides a protective skin coating in draining fistulae and colostomies, in which 
cases aluminum powder can be incorporated in the liquid. 

As a first aid dressing in industrial plants, it provides a flexible coating allowing 
for free movement. Coating is impermeable to water, oils, weak acids and alkalis 
and many solvents. : 

For adhering bandages in skin traction of fracture cases. 

For cosmetic effect after suture removal, apply droplets to areas after sutures are 
removed ... draws the skin out. 

As a seal for museum jars. 

It has been combined with medication for treatment of various skin conditions 
For example, it has been used with success incorporating a mild alkali for the 
TREATMENT OF CHIGGER BITES. 

It is useful for post-operative wound dressings where edges have to be approxi- 
mated or where it is desired to remove the tension from sutured wounds. 

As a preliminary coating on skin before applying adhesive bandage, it prevents 
slipping, reduces allergic reaction, and eases removal of the adhesive bandage. 
Skin areas coated with SEALSKIN provide a secure hand purchase for reduction 
of fractures. 

As a dressing for umbilical hernias in infants. 

SEALSKIN is supplied in two viscosities: SEALSKIN Regular for adhering 
small dressings to the skin and for use as a protective coating, and SEALSKIN 
Viscous for large dressings or where extra adhering strength is required. 


CLAY-ADAMS 


SEALSKIN) 


Patent Fendirs 
f 
PLASTIC sKin | 


Active ingredients: Polyvinyl by 


Castor Oil, tsopeopy! Als? ; 
See direction teofe! 


AS APPLIED: 

1. to the face 

2. to the armpit 

3. to the anti-cubi- 
tal fossa 

4. in skin  trac- 
tion of fracture 
cases 
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LONG STOUT SCISSORS FOR REFLECTION OF PELVIC Be 
PERITONEUM IN RESECTION OF RECTUM 


P18486 Stout, slightly curved specially 
hand forged for this particular 


application. Eleven inches long. 
21.00 


P14024 Babcock retractors, th-ee sizes with shelf-like 
lip. 


Large size, 1-34 inches deep, 2 inches wide. 7.00 


Medium, 1-!4 inches deep, 34 inches wide. 6.00 


Small size, 1 inch deep, 3% inches wide . . 5.00 


THE GEORGE P. & SON COMPANY 
Arch & Twenty-third Sts. PILLIN Philadelphia 3, Pa., U. S. A. 


SERVICE WITHOUT COMPROMISE 


Since 1848 


For 96 years, ever since 1848, The Fred Haslam Co. Inc. has been manufacturing Surgical Instru- 
ments with painstaking care and attention to detail that have made the Haslam line internationally 
famous. With the advent of 


STAINLESS STEEL 


Surgeons and hospital superintendents everywhere recognized the sound economic savings in the 
use of Stainless Steel Instruments, despite slightly higher initial cost. Fred Haslam & Co. Inc., 
pioneers in the adaptation of Stainless Steel to Surgical Instruments, recognized its superiority. 
Stainless Steel Instruments last longer, withstand constant sterilization without the necessity of 
polishing, and there is no chance of any plated finish peeling or chipping off during use. 


The Haslam Stainless Steel Instruments—made in America by Americans—remain bright and smooth 
despite constant usage. They resist corrcsion during the life of the instruments. 
To obtain more lasting value for your instrument investment, we urge you to write for our Stainless 


Steel Instrument Catalog before you make up your 1945 requisition. It will pay you in service 
dividends, 


Fred Haslam & Co., Inc., 83 Pulaski St., Brooklyn 6, N. Y. 


\ 
11 incu 
° 
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“4 
P14024 
EST. @ 1848 
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NEW LOW SPEED 


BONE DRILL 


COOL STEADY 


© Instant Stop 
Brake 


® Gears 
Enclosed 


®@ Smooth Finish — 
Will Not Rip Glove 


®@ Enclosed Central Wire and Pin 
Guide-Capacity .040 to 5/32” 


Tear off and mail 


Please send me the Smedberg Drill 


[_] With Hand Chuck, 3/32” capacity $39.50 


[] With Jacobs Chuck, 5/32” capacity 1 134” Shank $3 6-50 
Prices f.o.b. Seattle. C1] 4” Shank 


The TOWER COMPANY, Inc. 


HOME OFFICE: 1008 Western Avenue, Seattle, 4, Wash. — MAin 4443 


SURGICAL DISTRIBUTORS, Inc., Representatives 
120 S. La Salle Bldg., Chicago, 3, Illinois — 11 West 42nd St., New York, 18, New York 


IDENTIFYING “spuRS”: After insertion, com- 
pression of spurs permit further adjustment for ed 
A pressure and position to insure a more accurate SERATURE WOUND CLIPS: 
wound closure. Only a single forceps is required to le of finest | 8 
painlessly and quickly remove the clip with mini- 
mum tissue damage. 


DOUBLY REINFORCED: The twofold reinforcement of 
B the clip provides greater bending strength and de- 
pendable security in situ. 


INTEGRAL REINFORCEMENT: Effects bend at exact 
C center of clip thus insuring accurate alignment of 
teeth. When removal is made by simple compression 
of spurs, clips remain intact for repeated use. can supply you 


PROPPER MANUFACTURING CO. 
10-34 44th Drive Long Island City 1, N. Y. 


= 
sy 
3 
- 
| ‘12, 16, 18 mm. 
| sizes in units of 1000, 
100 and 40 clips. 
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Tue effectiveness of Mercurochrome has 
been demonstrated by more than twenty years of extensive 
clinical use. For professional convenience Mercurochrome 
is supplied in four forms— Aqueous Solution in Applicator 
Bottles for the treatment of minor wounds, Surgical Solu- 
tion for preoperative skin disinfection, Tablets and Powder 
from which solutions of any desired concentration may 
readily be prepared. 


(H. W. & D. brand of merbromin, dibromoxymercurifiuorescein-sodium) 
is economical because stock solutions may be dispensed 
quickly and at low cost. Stock solutions keep indefinitely. 


Mercurochrome is antiseptic and relatively non-irritating 
and non-toxic in wounds. 


Complete literature will be furnished on request. 


HYNSON, WESTCOTT & DUNNING, INC. 


Baltimore, Maryland 


(2° 
YERCUROCHROME 
UCOUS SOLU 071 0 end 
— Bischoff AY —Bischoff 
-AMPUL crystal-clear,aqueous so- = TABLETS for oral administration. Bile 
lution of Menadione. Rapidly absorbed. salts not necessary ir _cases of Biliary 
pee CC. mg.), DBOXxes of 6,12 matoo 0.5 mg.), Bottles oO 
These preparations are highly effective in cases in which Vitamin K is indicated. 
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DEKNATEL 
SURGICAL SUTURES 


Both SILK and NYLON—Braided and Treated 


Moisture and Serum Proof 


Deknatel Surgical Sutures—both Silk and Nylon 
are standard practice with innumerable hospitals 
and surgeons. They have so many practical ad- 
vantages such as certain and easy manipulation 
... soft knots and ends... extra tensile strength 
permitting use of smaller sizes . . . superiority 
where wet dressings are used . . . in addition to 
the smooth, splinterless surface assured by their 
specially braided structure. 


TRUSTWORTHY 
DISINFECTION of the SKIN 


Iodine is a germicide upon which bacteria with which it comes in 


the surgeon can safely place his re-. contact. 
liance. It is a valuable agent for The method of skin disinfection 


pre-operative skin preparation, for with Iodine is both simple and 
it penetrates the epidermis and _ rapid. More important . . . it also 
exerts a destructive action on the _ is frustworthy. 


4 


Iodine Educational Bureau, Inc. 120 Broadway, New York 5, N.Y. 


: 
UEENS 8, (L.I.) NEW YO 
1 Q VILLAGE 8, RK 
| 
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An Institution Serving the Medical Profession 
ri digh Quality for the past 25 years. 


Coming ! 
The American Journal of Surgery 


Modification of the Plasma Fixation Method of Skin Grafting 
c JOHN A. JENNEY, New York 


Place of Surgery in Fibroids of the Uterus = CHANNING W. BARRETT, Chicago 
Subphrenic Abscess O. THERON CLAGETT and WM. S. TINNEY, Rochester, Minn. 
Administration of Intravenous Fluids to Surgical Patients 


PAUL F. FOX, Chicago 


Abdominal Pregnancy 
ARCHIBALD R. GARDNER and GARDNER MIDDLEBROOK, Lowell, Mass: 


Hydorcele, Its Relationship to Hernia 


CLARENCE R. O'CROWLEY, JACOB HERZLICH and 
MAJOR CARL L. WILSON, Newark, N. J. 


PRACTIG PIGOUR NAL 


| 
| 
| 
| 
; 


AMERICAN JOURNAL OF SuRGERY * OcToBER 1944 


When Low-Residue 
Foods Are Indicated 


When it is important that nutrition 
be maintained without imposing any 
undue burden upon the gastrointesti- 
nal apparatus, cereals such as corn 
flakes, corn cereals, farina, oat cereals, 
oatmeal, puffed cereals, rice cereals, 
wheat cereals and wheat flakes pre- 
sent valuable dietary advantages. 
They are thoroughly bland and do 
not evoke an excessive amount of 
acid gastric juice. They are almost 
totally utilized, hence present little or 
no burdensome residue to the colon. 
Their influence upon intestinal peristal- 
sis aids in establishing and maintain- 
ing the desired rhythm of elimination. 
In addition to these digestive ad- 
vantages cereals make a notable con- 


tribution to nutritional needs. The 
combination of 1 oz. of cereal (whole- 
grain, enriched, or restored to whole- 
grain values of thiamine, niacin, and 
iron), 4 oz. of whole milk, and 1 tsp. 
of sugar, provides the following com- 
posite averages: 


205 

Carbohydrate........ 33 Gm 
Thiamine........... 0.18 mg. 
Riboflavin........... 0.30 mg. 


Because of the wide variety in which 
cereals are available, they may be 
given several times daily, if need be, 
without jading the patient’s appetite. 


in this advertisement have been found acceptable by the Council 
on Foods and Nutrition of the American Medical Association. 


& The presence of this seal indicates that all nutritional statements 


eR FAL 


13.5 


SOUTH LA SABLE 


STREET 


CHICAGO. 3 
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VITAMIN 
OINTMENT 


X-RAY DERMATITIS, BURNS, TROPHIC ULCERS, 


MISCELLANEOUS WOUNDS RESPOND 


By stimulating granulation and pro- 
moting epithelization, the vitamins 
A and D of fish liver oils as provided 
in White’s Vitamin A and D Oint- 
ment have shown their efficacy in a 
variety of skin lesions. 

The therapeutic value of the cod 
liver oil vitamins is now well known 
in the topical treatment of wounds 
and burns, x-ray sequelae, trophic 
ulcers, crushing and avulsive soft- 
tissue injuries familiar in industry. 


White’s Vitamin A and D Oint- 


Whites 


ment provides the A and D vitamins 
from fish liver oils, in the same ratio 
as found in cod liver oil, and in a 
suitable lanolin-petrolatum base. The 
ointment is free from excessive oili- 
ness, has a pleasant odor and will 
keep indefinitely at ordinary tem- 
perature. In four convenient sizes: 
1.5 oz. tubes, 8 oz. and 16 oz. jars, 
5 lb. containers. Ethically promoted 
—not advertised to the laity. White 
Laboratories, Inc., Pharmaceutical 
Manufacturers, Newark 7, N. J. 


N wetamins 
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THERAPY 


Kamadrox fulfills the three de- 
mands of the patient in pepticulcer, 
gastritis, and gastric hyperacidity: 
It stops the characteristic pain 
promptly — keeps the patient 
ambulatory — permits lesions to 
proceed to healing. * Kamadrox 
—composed of magnesium trisili- 
cate (50%), aluminum hydroxide 
(25 %), and colloidal kaolin (25 %) 
—provides promptly effective, pro- 
found, and prolonged acid neutral- 
izing power; systematically inert, it 
cannot lead to alkalosis or acid re- 
bound; it is astringent, demulcent, 
adsorbent, protective; it exerts no 
influence on intestinal motility, 
proves neither laxant nor consti- 
pating. Its pleasant taste promptly 
gains patient cooperation. 


ASN 


| 


Physicians are invited to send for the new 
catalog of Massengill Pharmaceuticals 
Vitamins and Hormones For Parenteral 
Administration. 


NEW YORK « SAN FRANCISCO 


Kamadrox powder, permitting adjust- 
ment in dosage, is supplied in 4-oz. and 
1-lb. cans. Kamadrox tablets in bottles of 
100 and multiples. Each tablet contains: 


Magnesium trisilicate... 4 grains 
Aluminum hydroxide... 2 grains 


Dose, 1 or 2 tsp. of the powder, well dis- 
persed in water, t.i.d., p.c. Of the tablets, 
2 with water, t.i.d. or q.i.d. 


THE S. E. MASSENGILL COMPANY 


Bristol, Tenn.-Va. 


KANSAS CITY 
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Surgical procedures on the aged involve 
considerable risks. Age as such tends to re- 
duce resistance and to interfere with rapid 
recovery. The frequently encountered effects 
of impaired nutrition due to self-imposed 
dietary restrictions or lack of appetite are 
additional unfavorable factors. Among these 
ill effects hypochromic anemia, largely due 
to deficiencies of dietary iron and other 
nutrients essential to hemoglobin forma- 
tion, is of major concern to the surgeon. 
Maximum therapeutic efficacy can be ex- 
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pected only from supplying highly available 
iron together with factors contributing to 
its utilization. 

Heptuna provides in addition to an 
adequate quantity of readily available iron 
notable amounts of vitamins A and D, and 
the B-complex vitamins (partly derived from 
a vitamin-rich liver extract and yeast). This 
combination makes for optimal utilization 
of iron, promotes appetite and intestinal 
function, reduces immediate surgical risk 
and speeds recovery. 


J. B. ROERIG & COMPANY 


536 Lake Shore Drive ¢ Chicago 11, Illinois 


Heptuna 


Ferrous Sulfate........... 458 
Vitamin USP. Units 


Vi 
Vi 
Vi 


together with liver concenirate (vitamin frac- 
tion), derived from 4 grams of fresh liver and 


EACH CAPSULE 


tamin Bi (1 mg.)......« U.S.P. Units 
tamin 0 U.S.P. Units 
tamin G (0.50 mg.).... 500 micrograms 


dried brewers yeast. 
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FOR THE 
CONSTIPATION 
OF CONVALESCENCE.. . 


Enforced lack of exercise and the frequent neces- 
sity for adherence to a strict diet may often induce consti- 
pation in the patient recovering from surgery or disease. 

Restoration and maintenance of “habit time” is of prime 
importance to the patient’s well-being. 

Petrogalar gently, persistently, safely helps to establish 
“habit time” for bowel movement. 

Petrogalar augments the intestinal contents by supplying 
unabsorbable fluid. It is evenly disseminated throughout 
the bowel, effectively penetrating and softening hard, dry 
feces resulting in comfortable elimination with no straining 
. .. no discomfort. 

Petrogalar is an aqueous suspension of pure mineral oil 
each 100 cc. of which contains 65 ce. pure mineral oil sus- 
pended in an aqueous jelly. 

A medicinal specialty of Petrogalar Laboratories, Inc., 
Division WYETH Incorporated, Philadelphia. 


Five types afford a selection of medication suitable for different patients. 
Supplied in 16-ounce bottles. 


Petro 


REG. U.S. PAT. OFF 
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‘he ideal answer to wound infection— 


ITS PREVENTION 


L. Is axiomatic that virtually all wounds are contaminated and 
thus susceptible to infection. 

Since the presence of infection retards wound healing, its preven- 
tion is a powerful factor favoring healing. 

Azochloramid* is a valuable and widely used germicide for prophy- 
laxis against wound infections. It is effective against many types of patho- 
genic organisms active for prolonged periods even in the presence of 
organic matter virtually harmless to tissue. 

Azochloramid requires a minimum of medical attention and dress- 
ing changes. It is a convenient and economical means of combatting 


infection in most types of contaminated lesions. 
* Trade Mark Reg. U.S. Pat. Off: 


For descriptive literature and sample write to 
Wallace & Tiernan Products, Inc., P. O. Box 178, Newark 1, N. J. 


ACCEPTED 


WALLACE & TIERNAN 
PRODUCTS, INCORPORATED 
Jersey 
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The promise of penicillin . . . precious, 


life-saving antibiotic derived from Peni- 


cillium notatum .. . will not be fully 


realized until this drug is available in 


- sufficient quantities to work its miracles 


in every city, town, and hamlet in the 


country. 


Cheplin Biological Laboratories are 


actively engaged in the production of 


penicillin and are making intensive 


efforts to increase its output to the point 


tle 
50004 


where all restrictions on its civilian use 


can be removed. We are doing our ut- 


most to speed the day when this drug 


will be found in every physician’s bag 


and every pharmacist’s prescription 


room, 
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PRODUCTION OF 
FLUIDS 


OF 
WHOLE BLOOD 


PREPARATION OF 
HUMAN BLOOD PLASMA 


FENWAL SYSTEM’ 


offers the utmost in safety, maximum con- 
venience and simplicity, marked economy. 


*An approved equipment for hospitals 
participating in the OCD program. 


Fenwal Containers, Teloseal and 
Telovac closures are REUSABLE. 


Nas 


MACALASTER BICKNELL COMPANY 


243 BROADWAY CAMBRIDGE, MASSACHUSETTS 
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Describes in detail the operation | 
and care of equipment « formulae « 
_ suggested technics for preparation, | 
processing, storing and administra-_ 
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Zephiran Chloride is a germicide of high bactericidal and bacterio- 
static potency. In proper dilutions it is nonirritating and relatively 
e nontoxic to tissue cells. 


Zephiran Chloride possesses detergent, keratolytic and emulsify- 
° ing properties, which favor penetration of tissue surfaces, hence 
ir removing dirt, skin fats and desquamating skin. 

INDICATIONS HOW SUPPLIED 
opel ond Zephiran Chloride is available in 
rane antisepsis—for preoperative TINCTURE 1:1000 Tinted 


e disinfection of skin, denuded skin 


@ and mucous membranes, for vagi- TINCTURE 1:1000 Stainless 
nal instillation and irrigation, for 


vesical and urethral irrigation, for AQUEOUS SOLUTION 1:1000 


@ wet dressings, for irrigation in eye, in 8 ounce and 1 gallon bottles. 
@ ear, nose and throat infections, etc. 


Write for informative booklet 


WINTHROP CHEMICAL COMPANY, INC. 
Pharmaceuticals of merit for the physician 
NEW YORK 13, N. Y. * WINDSOR, ONT. 
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and most direct form jve therapy. agai ate 
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for prompt....efficient. . reliable aid . . have on hand 


CIRCULATORY AND RESPIRATORY STIMULANT. 
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